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I. — A  New  Form  of  Micro-spedroscope, 
By  Edwabd  J.  Gayer,  Surgeon  H.M.  Indian  Army. 

(Eecid  be/are  (he  Royal  Microscopical  Society,  Dec.  4,  1872.) 

Plate  I.  (Lower  portion). 

In  the  form  at  present  in  use,  the  Sorby-Browning  direct  vision 
micro-spectroscope,  the  divergent  rays  of  light  received  from  the 
object-glass  are  collected  at  the  eye  end  of  the  microscope  by  a 
lens,  placed  about  an  inch  in  front  of  the  sUt,  and  after  passing 
through  it,  are  rendered  parallel  in  the  usual  way  by  an  achromatic 
ooUimating  lens,  before  entering  the  compound  direct-vision  prism, 
through  which  the  spectrum  is  viewed  directly  without  a  telescope. 

In  the  new  form,  the  divergent  rays  issuing  from  the  object- 
glass  of  the  microscope  are  at  once  pa^ed  through  the  slit,  placed 
about  an  inch  from  the  objective,  without  passing  through  any 
collecting  lens ;  the  prisms  are  not  compound^  and  the  spectrum  is 
looked  at  through  a  telescope.  The  advantages  of  the  new  form 
are,  that  there  is  more  light,  more  dispersive  power,  and  that  it  is 
quite  possible  even  with  high  powers  to  use  a  telescope  for  magni- 
fving  the  spectrum,  and  collecting  the  whole  of  the  li^ht  passing 
through  the  prisms  ;  also  no  special  form  of  micrometer  is  necessary 
because  as  tnere  is  a  telescope  any  ordinary  micrometer  can  lie 
brought  to  focus  and  rendered  visible.  A  reference  to  the  annexed 
Plate  will  render  the  instrument  more  intelligible. 

A  is  the  objective ;  B,  the  arm  of  the  stand  of  the  microscope 
carrying  the  body  C ;  D  is  the  sht  of  the  spectroscope ;  E,  the 
coUimating  lens ;  F,  F,  two  dense  flint-glass  pnsms  of  60°;  G,  the 
object-glass  of  the  telescope ;  I,  one  of  the  eye-pieces  belonging  to 
the  microscope ;  H,  rack-work  motion  to  the  eye-piece  of  the  tele- 
scope ;  E,  the  usual  apparatus  for  the  second  spectrum ;  N,  the 
micrometer.  There  are  screw  adjustments  in  the  brass  plate  and 
tube  in  which  the  prisms  are  placed. 

To  use  this  micro-spectroscope,  the  tube  of  the  microscope  should 
be  unscrewed  at  L,  and  replaced  by  the  spectroscope,  which  should 
be  made  to  fit  the  same  screw.    The  angle,  which  the  telescope 
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makes  with  the  body  of  the  instniment,  will  be  found  a  very  con- 
venient one,  as  the  stage  of  the  microscope  will  be  horizontal, 
while  the  telescope  will  be  inclined  at  a  comfortable  angle  for  the 
eye.  It  is  obvious  that  more  Ught  passes  through  the  sUt  of  this 
spectroscope,  because  it  is  so  much  nearer  the  object-glass,  and  also 
that  more  light  passes  through  the  prisms,  because  they  are  fewer, 
and  the  collecting  lens  being  done  away  with,  the  light  has  only 
one  instead  of  two  lenses  to  traverse.  All  this  gives  a  greatly 
increased  brilliancy  to  the  spectrum,  and  enables  objectives  of  high 
power  to  be  usea,  as  also  a  telescope.  When  it  is  required  to 
examine  the  spectra  of  very  minute  objects,  it  is  important  to 
ascertain  that  the  whole  of  the  Ught  which  is  used  to  form  the 

rtrum  passes  through  the  substEince  which  is  being  examined, 
order  to  make  certain  that  this  is  the  case,  tne  tube  M 
(carrying  the  colUmating  lens  and  the  spectroscopic  apparatus  and 
sliding  in  the  outer  tube  C)  should  be  removed,  leaving  the  outer 
tuhe  C  carrying  the  sUt  and  all  its  adjustments  fixed  to  the  micro- 
scope. The  draw-tube  of  the  microscope  having  the  erector  screwed 
into  its  place  at  the  lower  end  of  it^  should  now  be  inserted  into  the 
outer  tube  C,  and  an  eye-piece  should  be  placed  in  the  usual 
position  in  the  draw-tube ;  the  open  sUt  can  now  be  easily  and 
clearly  focussed  by  sUding  the  draw-tube  in  and  out  until  the  sht  is 
seen  distinctly.  The  object  on  the  stage  of  the  microscopje  being 
now  placed  in  focus  in  the  usual  way,  both  it  and  the  sUt  will  be  in 
the  same  field  of  view,  and  it  will  therefore  be  easy  to  make  certain 
that  the  material  under  examination  occupies  the  proper  position 
between  the  jaws  of  the  sht. 

Diagram  No.  2  shows  this  arrangement.  M'  is  the  draw-tube 
of  the  microscope ;  0,  the  erector ;  and  P  one  of  the  negative  eye- 
pieces of  the  microscope.  The  draw-tube  being  removed,  the 
inner  tube  M  carrying  the  spectroscope  can  now  be  replaced,  and 
the  observer  will  be  certain  tnat  the  slit  corresponds  to  the  proper 
radiant  point. 


II. — On  an  Aerial  Stage  Micrometer:  an  improved f form  oj 
engraved  ^^Lens-Micrometer''  for    Huyghenian    Eye-jneces, 

5  and  on  finding  Micrometrically  tlie  Focal  Length  of  Eye-pieces 
and  Objectives.     By  G.  W.  Eoyston-Pioott,  M.A.,  M.D.,  &c. 

{Haul  he/ore  the  Royal  Microscopical  Society,  Dec.  4,  1872.) 

The  writer  wished  to  draw  attention  to  a  mode  of  using  micro- 
meters, which  he  thought  was  somewhat  novel.  Ho  has  found  very 
great  convenience  from  using  an  aerial  image  of  micrometer  spider- 
lines.     The  micrometer  which  he  employed  was  one  of  Browning  s 
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best.  The  miniature  image  formed  in  the  focus  of  the  microeoope 
on  the  stage  was  reduced  six  times  exactly  by  means  of  an  objectiye 
placed  below  it  in  a  certain  position  within  a  sliding  tube,  adjusted 
precisely  by  a  stud.  He  has  thus  brought  the  arrangement  to  this 
point,  that,  with  an  old  ^inch  object-glass,  the  miniature  aerial 
ima^e  of  the  micrometer  spider-lines  appeared  precisely  one-sixth 
of  tibeir  natural  size.  In  other  words,  the  instrument  is  rendered 
six  times  more  sensitiye  than  it  was  before.  There  was  not  the 
slightest  difficulty  in  moying  the  aerial  image  or  spider-lines  some- 
thing like  80000th  of  an  inch  at  a  time  in  the  plane  of  focal  yision 
on  the  stage.  When  an  observer  had  a  very  delicate  object  which 
he  wished  to  measure,  it  was  extremely  inconvenient  to  disarrange 
the  microscopa  By  this  simple  method,  the  micrometer  was  always 
in  use ;  it  formed  part  of  the  condensing  apparatus,  and  by  turning 
a  screw  the  micrometer  lines  rose  into  view,  which  can  then  be 
traversed  with  the  greatest  nicety. 

In  measuring  very  minute  quantities,  it  had  been  always  a 
matter  of  difficulty  to  work  beyond  a  certain  point,  in  consequence 
of  the  vibration  which  was  attendant  on  any  movement  of  the 
instrument;  but  if  you  moved  this  micrometer  placed  below  the 
stage,  vibration  would  be  avoided.  On  examining  microscopically 
the  image  under  a  power  of  200  by  means  of  a  stage  micrometer, 
you  are  able  at  once  to  see,  with  the  greatest  precision  and  accuracy, 
that  you  really  have  got  a  certainproportion  between  the  micro- 
meter lines  and  the  aerial  image.  He  had  chosen  six  times  because 
it  happened  to  suit  the  size  of  his  instrument.  If  such  as  the  i  be 
used  tne  image  is  reduced  twelve  or  fourteen  timea  As  a  general 
rule  it  is  found  the  ^  inch  of  low  angle  gives  sufficient  light.  It  0ive 
a  sharply-defined  miniature  of  the  spider-lines ;  and  the  100th  of 
an  inch  mterval  between  the  aerial  lines  under  a  ^  inch  was  a  very 
considerable  quantity  to  look  at.  It  could  then  be  divided  easily 
into  600  parts. 

There  was  some  interest  displayed  at  the  present  moment  in 
ascertaining  magnifying  power,  and  it  was  rather  important  to  know 
what  one  was  about.  Very  great  difficulty  is  experienced  in  using 
the  old-£Bishioned  glass  micrometer,  usually  placed  at  the  stop  within 
the  eye-piece ;  there  were  disturbances  arising  from  four  sur&ces  of 
re£raction,  and  from  various  changes  in  the  Canada  balsam,  which 
underwent  decomposition.  The  writer  wishes  now  to  communicate 
a  plan  which  pernaps  will  be  generally  adopted,  and  it  is  this ; 
instead  of  using  a  micrometer  glass  of  that  nature,  after  some  little 
study  he  had  had  lines  engraved  upon  a  very  long  focus  plano-convex 
lens.*  The  lens  was  then  inserted  into  the  stop.  Its  magnifying 
power  was  of  course  so  sUght  at  that  position  that  it  did  not  appre- 
eiably  alter  the  effect  of  the  eye-piece.     By  this  means  he  got  per- 

*  The  weakest  that  is  made  for  spectacles :  nearly  plano-convex. 

B  2 


4  Transadions  of  the 

fectly  bright  linear  images  without  the  errors  of  refraction  firom  four 
Bormces  and  the  changing  fihn  of  Canada-balsam  cement.  We  got 
a  nearly  perfect  surface  to  engrave  upon,  the  plano-convex  lens 
being  far  easier  of  true  workmanship  than  the  formation  of  exactly 
lei  sur&ces.  The  consequence  was  that  he  got  a  brilliant  field, 
)rilliantly  marked,  with  an  unchangeable  micrometer.  That  was  the 
first  point. 

The  writer  had  just  tried  rather  a  curious  experiment.  If  you 
place  the  micrometer  in  your  different  eye-pieces,  say  four ;  then  view 
xhe  stage  micrometer,  the  Fellows  would  be  surprised  to  hear  that  the 
reading  of  the  micrometer  as  to  the  size  of  a  100th  of  an  inch  on 
the  stage,  was  the  same  for  all  the  four  eye-pieces,  very  nearly 
indeed.  It  seemed  very  odd,  for  instance,  that,  under  a  ^inch 
objective,  he  read  37  hundredths :  placed  another  eye-piece  B  he 
read  38  hundredths ;  in  the  D  eye-piece  he  read  39  hundredths. 
The  conclusion  was  this,  that  if  you  put  the  same  micrometer  into 
the  four  eye-pieces,  A  B  0  D,  they  all  showed  the  same  reading  in 
the  size  of  a  lOOth  of  an  inch  upon  the  stage,  provided  the  principle 
of  their  construction  and  arrangement  was  precisely  the  same.* 

The  new  micrometer,  engraved  on  a  very  long  focussed  plano- 
convex instead  of  the  old-fashioned  cemented  micrometer,  contained 
one  hundred  divisions  to  the  inch,  the  same  as  the  stage  micrometer. 
When  the  eye-lens  of  the  eye-piece  is  exactly  lO-Iluis  of  an  inch, 
then,  and  then  only,  did  the  reading  of  the  new  micrometer,  as 
compared  with  a  lOOth  on  the  stage,  give  the  magnifying  power  of 
the  whole  instrument  in  use.t  If  anyone  looked  through  the  micro- 
scope by  the  use  of  this  micrometer,  he  could  read  instanter  the 
magnifymg  power,  no  matter  what  objective  was  employed.  It 
seemed  very  strange  at  first  sight  that  all  the  eye-pieces  should 
read  nearly  the  same.  But  ouly  one  of  them  precisely  gave  the 
correct  magnifying  power.  If  the  divisions  of  the  new  lens  en- 
graved micrometer  now  exhibited  were  200  to  the  inch,  then  only 
an  eye-piece  having  a  ^-inch  focal  eye-lens  would  tell  the  power  at 
sight,  and  so  on4  He  must  compliment  Mr.  Acland  upon  the  very 
beautiful  manner  in  which  the  "lens-micrometer"  now  used  in 
the  eye-pieces  had  been  engraved.  He  had  often  tried  some  experi- 
ments in  reference  to  cuttmg  fine  lines  upon  glass,  and  had  found 
that,  by  turning  round  the  writing  diamond  upon  its  axis,  there 
was  generally  some  particular  angle  of  rotation  at  which  the  diamond 
ploughed  most  beautiful  grooves,  scattering  minute  little  glass  curls 
or  shavings,  and  then  the  grooves  were  as  dear  as  if  they  had  been 
planed  a  uiousand  times  larger. 

*  This  principle  is  in  general  that  the  field-lens  shaU  have  three  times  the 
fooal  length  of  the  eye-glass,  and  that  the  interval  between  the  glasses  shall,  to 
preserve  the  achromatism,  be  exactly  one-half  the  snm  of  their  focal  lengths. 

t  Provided  the  distance  of  distinct  vision  is  10  inches. 

X  Accurately  ^  for  10  inches  vision. 
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The  micrometer  eye-pieoe  for  displaying  at  onoe  the  magnifying 
power  at  a  glance  is  thus  constmcted :  focal  length  of  fidd-^aas, 
3  inches ;  fi)cal  length  of  eye-glass,  \^  inch  ;  distence  between  the 
lenses,  2  inches;  nnmber  of  divisions  of  lens-micrometer,  100  per 
inch. 

Observation. — The'aerial  image  of  the  spider-lines  of  Browning's 
micrometer  placed  under  the  sta^e  was  then  shown  in  the  focus  of 
the  microsoone  at  about  200  diameters.  Six  fall  tarns  of  the 
divided  millea  head  of  the  Browning  micrometer  moved  a  spider- 
line  image  exactly  100th  of  an  inch  apon  the  stage  micrometer,  and 
as  the  milled  h^  was  divided  into  100  parts,  one  of  its  divisions 
eocacdy  corresponded  to  a  movement  of  tne  aerial  image  y^  -=- 
v^th,  or  Tfshns^  of  an  inch,  and  half  a  division  to  the  T?i^9OTtL 

Beferring  to  the  new  '*  lens-micrometer  **  placed  at  the  stop  of 
the  Huyghenian  eye-piece,  all  objectives  can  at  once  be  exanuned 
and  their  focal  lengths  assigned  by  simply  remembering  that  all  the 
makers  constmct  their  objectives  on  the  following  principle ;  if  we 
divide  100  by  the  assigned  foeal  lengthy  we  have  the  magnifying 
power  of  the  microscope  with  **  C  eye-piece." 


Thus 
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Now  in  general  the  B  eye-piece  is  half  the  power  of  the  "  C  "  and 
D  double.  Moreover  the  \  of  Andrew  Boss  is  really  a  |,  for  it 
magnifies  500  with  C  eye-piece  instead  of  400.  In  each  case  tt^ 
stop  of  the  eye-piece  is  supposed  to  be  exactly  10  inches  from  the 
object  on  the  sti^. 

The  "  Lens-Micrometer"  is  an  improvement  upon  the  Ejratometer 
already  described,  p.  79,  XXVI.  of  this  Journal  for  1870. 


(To  be  continued.) 
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III. — On  the  Development  of  tJie  Skull  in  tlie  Tit  and  Sparrow- 

Hawk.    By  W.  K.  Parker,  F.R.S. 

(^ead  before  the  Eoyal  Microscopical  Society,  Dec:  4,  1872.) 

Part  I. 
Plate  II. 

In  an  embryo  of  one  of  our  native  Titmice  (either  Parus  cerulseus, 
P.  fringillagOy  or  P.  ater — one  of  the  three),  I  found  much  to 
interest  me :  it  had  undergone  about  three-fourths  of  the  incubating 
process.  The  head  (Plate  II.,  Fig.  1),  the  size  of  which  makes  it 
most  probable  that  it  belonged  to  P.  fringillago — the  Ox-eye  Tit — 
had  fine  filamentous  feather-tips  streaming  from  it  here  and  there : 
it  had,  already,  the  characteristically  sinall  neb,  so  that  I  should 
have  guessed,  if  I  had  not  known  for  a  certainty,  that  it  was  a  Tit- 
mouse embryo.  It  is  difficult  to  say  whether  the  Histology  or  the 
Morphology  of  this  Uttle  cranium  is  most  interesting.  Already  the 
cartilaginous  skull  was  well  formed  (Fig.  2),  but,  Uke  that  of  the 
Lepidosiren,  and  some  of  the  Tailed  Amphibia,  it  had  very  Uttle 
bony  matter  belonging  to  the  "  endoskeleton" :  the  "  investing  "  or 
larrotved  bony  tiacts  were  fairly  on  their  way  towards  typical 
completion.  One  true  internal  bone  was  present,  namely,  the 
"  basi-occipital "  (Figs.  2  and  3,  b,  o.),  a  spear-head-shaped  bony 
tract,  formed  round  the  notochord  (n.  c.)  in  its  sheath,  and  already 
leavening  the  ^'  investing  mass,"  or  basilar  plate  of  cartilage  (i.  v.) 
on  each  side :  this  mass  is  the  undivided  counterpart  of  the  blocks 
that  unite  at  the  mid-line  to  form  the  bodies  of  the  vertebrae.  The 
foramen  for  the  hypoglossal  nerve  (9)  and  its  near  neighbour  the 
**  posterior  condyloid  foramen,"  are  clearly  seen,  and  also  the  larger 
holes  farther  forwards  and  outwards  for  the  **  vagus  "  (8).  ^e 
"  notochord  "  (Figs.  2  and  3,  n.  c.*)  is  well  seen ;  it  scarcely  reaches 
the  fore-end  of  the  ^'  basi-occipital  ossicle  "  (b.  o.),  and  is  seen  running 
through  the  axis  of  the  berry-shaped  occipital  condyle  (o.  c).  On 
each  Bide,  the  occipital  cartilage  is  of  great  size,  and  is  flanked  above 
by  the  investing  *' squamosals " — "squamae  temporis";  below,  the 


DESCRIPTION  OF  PLATE  II. 

Fio.  1.— Head  of  Tit  {Parus  fringillago  f),  natural  size. 

„  2.— Lower  view  of  akuU  of  ditto,  x  7. 

„  8.— Part  of  same,  x  30. 

„  4.— Palate  of  same,  x  7. 

„  5. — Mandible  of  ditto  (inner  view),  x  7. 

„  6. —        „  „    (outer  view),  x  7. 

„  7.— Part  of  orbital  septum,  x  30. 

„  8. — Fore-part  of  same  object,  x  150. 

„  9.— Hind-part  of  ditto,  x  150. 
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cartilage  walls,  in  the  tympanic  cavity  (/y.).  On  the  side  of  the 
notochord,  and  in  front  of  the  vagns  nerve  passages  the  rudimen- 
tary cochlea  are  seen  {cl.)  lying  imbedded,  as  in  a  burrow,  in  the 
substance  of  the  basilar  plate. 

In  front  of  these  cavities  the  cartilage  is  still  of  great  width,  its 
outer  edges  bounding  the  drum-cavity,  anteriorly.  Much  of  the 
cartilage  in  this  "  basi-temporal  "  region  is  undergirt  with  a  pair  of 
bony  rafters,  that  have  become  sUghtly  fused  together  at  their  fore- 
end  ;  these  are  the  "  basi-temporals  "  (b.  t.).  When  these  are  removed 
(Fig.  3),  we  find  the  cartilage  deficient  at  the  mid-line ;  this  space, 
which  becomes  very  large,  and  is  a  great  chink  in  the  nestUng,  is  the 
"  posterior  basi-cranial  fontanelle  "  (p.  h,f.)  of  Eathte ;  the  "  invest- 
ing mass  "  meets  in  front  of  it,  and  in  front  of  that  commissure  we 
have  the  space  lying  between  the  out-bowed  apices  of  the  trabeculae 
— the  "pituitary  space"  (j>y.)-  ^^  space  is  floored  with  carti- 
lage in  Sharks,  Frogs,  and  Mammals,  and  that  floor  is  the  seat  of 
the  "  turkish  saddle  "  (sella  turcica)  of  the  human  skulL  In  the 
Bird,  as  in  the  Osseous  Fish,  this  saddle  has  no  cartilaginous  seat,  that 
is  formed  below,  by  secondary  bony  matter,  the  "  parasphenoid." 
On  each  side  of  the  "  anterior  basi-cranial  fontanelle,"  or  "  pitui- 
tary space,"  we  see  projections  of  the  much-narrowed  cartilaginous 
mass;  these  are  the  tops  of  the  "first  prsB-oral  facial  arch,"  or 
"trabeculaB  cranii";  they  have  coalesced  by  their  inner  margin 
with  the  terminal  part  of  the  "  investing  mass  ";  the  face  is  there 
grafted  upon  the  shuUy  and  from  this  point,  the  middle  of  the 
"  basi-sphenoidal "  region,  the  cranial  cavity  is  up-tilted,  its  fore- 
part resting  on  the  wall-plate  of  the  great  interorbital  partition, 
xlapidly  the  trabecular  bars  run  inwards,  meeting  each  other  at  the 
mid-line,  and  becoming  welded  together  in  a  long  commissure  to  their 
very  end.  Hence,  at  this  part,  below  the  partition- wall  of  the  eye- 
sockets,  the  basi'facial  bar — it  is  no  longer  bast-cranial — is  a  rounded 
mass  ojf  cartilage  with  an  ascending  keel ;  it  is  a  plank  of  cartilage 
strongly  beaded  below  and  set  edgewise  with  the  "  bead "  down- 
wards. But  this  interorbital  wall  is  underbuilt  by  another  kind  of 
material,  as  though  a  beam  of  soft  wood  should  be  strengthened  by 
clamping  along  it  a  narrow,  grooved  plate  of  metal.  In  so  small  a 
creature  as  this  germ  of  a  Titmouse  I  found  a  good  object  for  the 
examination  of  the  tissues  that  compose  this  part  of  the  face.  So 
much  of  the  "interorbital"  wall  as  belongs  to  the  trabeculaB  is 
shown  in  Fig.  7 ;  it  was  prepared  by  caustic  soda  and  glycerine, 
and  examined  by  an  inch-focus  lens  with  the  lowest  eye-piece.  The 
middle  of  the  upper  part  (t.  o.f.)  was  found,  Uke  the  "  perichondrium  " 
which  had  heea  removed,  wholly  of  connective-tissue  fibres, — long, 
delicate  spindles.  Down  to  near  the  base  was  all  hyaline  cartilage ; 
then  a  tract  of  soft,  much  younger  cells, — indi£ferent  tissue;  and 
then  a  form  of  tissue  intermediate  between  hyaline  cartilage  and 
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connective  tissue.  This  was  more  fully  formed,  largely-granular,  in- 
different tissue.  This  part  was  underlaid  by  the  palatal  skin,  or  so- 
cked mucous  membrane,  with  its  sub-mucous  stroma.  But  very 
much  of  this  soUd  tract  had  become  bony ;  and  this  bone,  the  para- 
sphenoid,  it  is  which  is  seen  as  bony  style,  bifurcate  behind,  in  the 
basal  view  (Fig.  2,  pa,  s).  Various  parts  of  this  bar  being  brought 
under  the  quarter-inch  lens,  with  the  low  eye-piece,  I  obtained  such 
views  as  are  given  in  Figs.  8  and  9.  At  the  fore-part  of  the  bony 
style  (Fig.  8)  the  trabeculse  (tr,)  and  their  common  crest  were  already 
composed  of  solid,  clear,  true  cartilage ;  here  the  intercellular  spaces 
were  of  nearly  the  same  width  as  the  cells  themselves,  which  were 
proUferating  rapidly.  Below  the  convex  edge  of  this  truly  cartila- 
ginous plate  tne  tissue  was  gelatinous — "bioplasm,"  with  inter- 
spersed granules  (ff.  t).  Below  this  gelatinous  stratum  there  is  a 
very  thick  cushion  of  a  very  soUd  granular  substance  (t^r.  h)  running 
under  the  whole  of  the  ethmoidal  and  sphenoidal  regions.  This  is 
peculiarly  the  case  in  **  Ganoid  "  and  "  Teleostean  "  Fishes,  in  the 
LHpnoi  (Lepidosiren),  and  in  all  the  Amphibia  and  the  Serpents, 
but  not  in  the  Cartilaginous  Fishes — Sharks,  Rays,and  Lampreys,  nor 
in  Lizards,  Turtles,  Crocodiles,  and  Mammalia.  In  front  (Fig.  8)  the 
granules  form  a  thicker  stratum,  where  the  bony  layer  is  thinning- 
out,  than  behind  (Fig.  9) ;  farther  back  it  forms  a  large,  outspread, 
thick  mat,  in  shape  Uke  the  double  leaf  of  a  Banhinia  (see  Fowl's 
SkuU,  Plate  82,  Fig.  2,  h.  t).  In  the  hinder  region  (Fig.  9)  the 
gelatinous  layer  {g,  I.)  is  much  thinned-out,  and  dies  away  in  the 
floUd  praB-bafli-sphenoidal  region  (Fig.  7). 

Tne  granules  of  the  granular  layer  are  only  half  the  size  of  those 
in  the  cartilage,  and  are  closely  packed,  the  appearance  of  inter- 
cellular substance  being  due  to  the  bioplasmic  jelly  in  the  inter- 
spaces of  rather  closely-packed  ovoids.  1  have  studied  this  part  of 
Vertebrate  Histology  with  painstaking  care  for  many  years,  as  it  is 
at  first  undistinguishable  from  tracts  that  soon  afterwards  become 
hyaline  cartilage.  I  have  examined,  with  my  friend  Mr.  Chas. 
Stewart,  this  substance  in  the  early  embryo  of  the  Pig,  and  when  it 
forms  the  nidus  for  the  vomer  of  that  animaJL  In  very  fine  sections, 
stamed  with  cannine,  it  baa  about  hcdf  the  traiismrency  of  the  tme, 
but  very  young  cartilage  of  the  "  pr8B-sphenoid "  and  "  ethmoid " 
above  it.  This  is  in  embryos  less  than  an  inch  and  a  half  in  length. 
But  in  piglets  double  that  length  it  has  been  metamorphosed  into 
solid  bone,  and  no  part  of  it,  then  unossified,  shows  any  proper  car- 
tilaginous character.  Yet  in  those  earlier  embryos  it  had  a  very 
much  greater  transparency  than  the  surrounding  mother-tissue, 
which  was  ready  to  become  connective  fibre. 

This  tissue  has  been  called  *'  simple  cartilage/'  and  still  better, 
by  Professor  Huxley,  "  indifierent  tissue,"  as  it  seems  ready  to  be 
by  metamorphosis  for  any  duty  that  may  be  imposed  upon  it.    These 
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grannies  soon  become  osteoblasts  in  the  basi-£Eu;ial  and  basi-cranial 
r^icHis  of  the  bird,  and  the  ''paraspbenoid"  (pa.  a.)  and  ^'basi- 
temporab"  (h.  t.)  are  the  resnlt  of  this  histological  change. 

in  the  Lizard,  which  is  extremely  onhke  the  Bird  in  many 
respects,  there  is  a  mdimentary  azygons  "  parasphenoid,"  but  in 
place  of  the  "  basi-temporals  "  we  have  a  deUcate  ectosteal  lamina  of 
Done  immediately  investing  that  part  of  the  "  basilar  plate  "  from 
which  the  notochord  has  retired.  The  space  between  these  two 
true  ^'basi-sphenoids  "  in  the  Lizard  is  the  ''posterior  basi-cranial 
fontanelle." 

Li  the  less  magnified  figure  of  the  Tit  s  face  (Fig.  7)  below 
and  behind  the  end  of  the  gelatinous  layer  {g.  /.)  the  ''  para- 
sphenoid  "  (pa. «.)  is  spreading,  biforcating,  and  grafting  itself  upon 
the  basi-sphenoidal  cartilage  (6.  8.),  This  extraneous  bone  under- 
takes the  oone^eavening  process  for  the  anterior  part  of  the  ''  basi- 
sphenoid,"  and  then  runs  outwards  and  backwards  from  the  apices 
of  the  ''  trabecule,"  and  grows  into  large  temporal  wings  that  wall- 
in  each  trumpet-^ped  ''  anterior  tympanic  recess."  The  "  basi- 
temporals"  (Fig.  2,  K  L)  undergird  the  skull  where  its  floor  is 
open — the  "  posterior  fontanelle/'  and  send  their  beautifol  diploe- 
fiores  round  the  internal  carotid  arteries  and  the  tonguenshaped 
rudiment  of  the  "  cochlea."  They  thus  form  a  lower  floor  beneath 
the  true  ''ocdpito-sphenoidal  synchondrosis." 

It  may  be  a  very  simple  matter  to  take  an  adult  bird's  skull  and 
with  a  fine  saw  cut  it  into  sections  that  shall  resemble  ordinary  ver- 
tebraB,  but  such  easy  parlaur-uxyrk  throws  no  Ught  upon  all  that 
series  of  changes  which  laborious  morphological  work  reveala  Some 
happily-constituted  minds,  anatomical  htos  eaters,  enjoy  a  soft  and 
sootning  sense  of  things  in  this  deUcious  way.  Having  mentioned 
other  vertebrate  types,  Fishes,  Reptiles,  Mammals,  &c.,and  their 
likeness  and  unlikeness  to  the  Bird  in  the  modes  oif  their  develop- 
ment, I  may  remark  that  a  sense  of  the  real  Unitu  of  the  whole  suD- 
kingdom  grows  upon  ma  It  makes  me  giddy  to  look  farther  down, 
and  I  turn  my  ''deficient  sight,"  for  rest,  to  the  exquisite  fitness  in 
the  results  of  all  those  darkly-wise  processes,  all  which  "  are  placed 
in  number,  weight,  and  measure,"  and  which,  working  togetner  to 
one  common  end,  in  the  upshot,  produce  the  most  charming  of  all 
living  creatures. 

Another  addition  to  the  first  prse-pral  arch  is  the  vomer 
(Fig.  4,  i;.) ;  this  is  composed  of  two  deUcate  bony  styles,  formed 
by  ossification  of  a  small  cartilaginous  nucleus  on  each  side,  and 
afterwards  grafted  upon  the  vestibular  part  of  the  nasal  sac ;  the 
two  ossicles  have  already  united  at  the  mid-line  in  front.  But  the 
nuun  secondary  element  of  the  first  arch  is  the  "  prse-maxilla  " — 
longest  of  the  bird's  &cial  bones ;  here,  in  the  Tit's  (Fig.  4,  px,), 
it  is  less  than  in  any  other  bird,  with  the  exception  of  the  Swift 
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{Oypselus  aptM).  The  moieties  aie  already  joined  together  at  the 
mid-line,  and  are  gipoved  below  by  the  prse-nasal  cartilage  (pn,  g.) ; 
each  half  is  three-lined,  and  these  divisions  are  the  upper  or  nasal, 
outer  or  dentary,  and  lower  or  palatine  pfeces  {n.px.,  d.px.,  p.px.). 

The  second  pras-oral  arch,  or  pterygo-palatine  (Fig.  4,  pg.  pa.)^ 
has,  in  the  young,  stout  rounded  pt^goids  (pg.),  but  Httle  unci- 
nate, and  articulating  with  the  platines  (pa.)  by  overlapping  them ; 
most  of  the  overlapping  portion  is  segmented-off,  and  ankyloses 
with  the  palatine.  This  latter  bone  (pa.)  half  embraces  the  pos- 
terior niisal  canal  behind  by  an  upper  and  lower  lamina;  it  then 
elbows  out,  and  at  the  bend  ha£i  an  ear-shaped  cartilage,  the  trans- 
palatine  (t.  pa.).  Towards^the  mid-Une  the  two  lammad  '^ethmo- 
and  interpalatine  "  are  pointed  forwards,  the  former,  or  upper  of  these 
spurs  ankyloses  with  the  corresponding  leg  of  the  vomer  (v.).  The 
**  praB-palatine  "  bar  is  long  and  sinuous,  ending  in  front  close  to  the 
mamillary.  This  latter  bone  (mx.)  is  a  slender  stalk  of  bone,  with 
an  ear-shaped  leaf  Rowing  out  of  it  at  its  middle  on  the  inner  side. 
The  bony  leaf  is  tne  "  maxillo-palatine  "  (mx.p.);  it  looks  back- 
wards, helps  to  join  the  imperfect  nasal  floor,  and  is  separated  from  its 
fellow  by  tne  vomer.  The  narrow  cheek-bone  is  the  jugal  (/.) ;  it  ties 
the  fore-face  to  the  **  quadration  "  (q.) — the  large  anvH-shaj^  sus- 
pensorium  of  the  mandibular  arch — tne  mimetic  serial  homdogue  of 
the  Mammalian  incus.  This  bone  articulates  with /A6baoX;o/*^A6aj)ea; 
of  the  pterygo-palatine  arch,  just  as  the  *'  incus  "  of  Man  does  with 
the  back  of  the  apex  of  the  primary  mandible— the  hfiod  of  the 
"  malleus."  The  rest  of  Titmouse's  mandible  (Figs.  5  and  6)  show 
long  splints  of  bone  ensheathing  a  large-headed  rod  of  cartilage, 
articulo-Meckelian.  On  the  outer  side  (Fig.  6),  the  dentary  (d),  the 
surangular  {s.  ag.),  and  the  angular  (o^.)  are  seen,  and  on  the  under 
side  (Fig.  5)  there  is  also  seen  the  splenal  (sp.).  I  did  not  in  this 
case  get  a  sight  at  this  stage  of  the  coronoid,  which  is,  however, 
constant  m  the  Passerines. 

I  hope  soon  to  lay  before  the  Zoological  Society  figures  of  the 
fiEusial  structure  of  the  '^Paridse**  or  Tite.  Amongst  other  related 
forms,  one  of  these  (Cydorhis),  from  Bahia,  Brazus,  is  as  large  as 
the  Nuthatch  (8itta  Europsea),  and  another  sent  me  by  the  Consul 
of  Formosa,  Mr.  Swinhoe,  is  smaller  even  than  our  Blue  and  Coal 
Tits  (Partis  eertUasus  and  ater).  The  Formosan  species  is  evi- 
dently a  creature  of  great  energy ;  Uke  our  own  native  kinds,  it 
has  courage  enough  to  '*  peck  an  Estridge."  This  form  {StUhora 
huhmachus)  carries  in  its  specific  name  its  own  peculiar  excellency 
of  character,  for  the  word,  if  I  mistake  not,  is  translatable  into  our 
English  term  hvlly.  If  any  of  our  Fellows  have  the  courage  to 
innocdate  themselves  with  a  strong  afiection  for  bird-anatomy,  the 
simplest  and  easiest  plan  is  to  prepare  the  skull  of  a  Titmouse  care- 
fully by  maceration,  using  afterwards  the  smallest  modicum  of  chlo- 
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tide  of  lime  for  bleaching ;  this  onoe  accomphshed,  there  wonld  be 
an  impetus  given  that  would  not  soon  die  out.  I  verily  believe  that 
SQch  a  preparation,  well  made,  is  one  of  the  most  ex(][msite  natural 
objeds.  Iwe  fsioe  is  short,  and  sheathed  in  the  Uving  bird  with 
sbong  horn,  for  this  fierce  little  creature's  carpentry :  he  is  a  great 
ladL-ehipper,  doing  this  for  the  sake  of  entomological  prey. 

The  craniom  of  a  Tit  is  as  large  (relatively)  and  as  well  made  as 
ooiB,  and  he  is  simply  one  of  the  most  active  persons  in  Europe, 
snch  as  Falataff  would  have  been  but  for  his  redundancy  of  adipose 

tiflBoe. 

lu  the  fnrther  development  of  the  Tit's  fece  the  dentary  and 

Cal  ends  of  the  prse-maxillaries  become  stunted,  and  so  also 
the  fore-end  of  the  maxillary ;  thus  a  hinge  is  formed  between 
these  bones  on  each  side,  as  in  f'inches.  Parrots,  and  other  strong- 
dieeked  birds. 
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IV. — On  a  Simple  Farm  of  MoutUfor  Microscope  Objectives. 
By  R.  L.  Maddox,  M.D.,  Hon.  F.R.M.S. 

Plate  I.  (Upper  portion). 

To  others  who,  Uke  myself,  occasionally  do  a  little  glass  grinding, 
the  following  form  of  mount  may  prove  useful  It  was  made  about 
two  years  ago.  It  consists  of  the  usual  outer  tube  (Fig.  3),  but 
near  the  shoulder,  on  the  outside,  are  turned  a  few  threads  of  a 
coarse  or  fine  screw,  as  desired,  on  which  works  the  fine  adjust- 
ment collar ;  a  slot,  below  or  in  front  of  the  threads,  permits  a  steel 
pin,  which  screws  into  the  inner  core  or  tube,  to  slide  up  and  down 
according  as  the  collar  is  rotated,  the  inner  tube  being  carried  up 
by  a  couple  of  turns  of  steel  wire  (indicated  by  a  dotted  spiral  line 
in  the  figure),  forming  a  spring,  which  works  m  a  small  space  near 
the  neck  of  the  mounts  bearing  against  a  shoulder  in  front  and  above, 
against  a  stop  attached  to  the  top  of  the  inner  or  core  tube,  which 
carries,  as  usual,  the  back  and  middle  cells.  It  works  quickly, 
easily;  has  a  considerable  range,  and  no  sensible  dip;  moreover, 
its  construction  is  not  difiCusuIt. 


V. — On  Bog  Mosses,    By  R.  Braithwaitb,  M.D.,  F.L.S. 

5.  Sphagnum  subsecundum  Nees  von  Esenbeck. 

Sturm's  Deutschl.  FL  Crypt.  Fobo.  17  (1820). 

Plates  III.  and  IY. 

Syn.— Funk,  Moos— Taschenherb.  p.  4,  T.  2  (1821).  Nees  and  Homsch. 
Bryol.  Germ.  I,  p.  17,  T.  3,  fig.  7  (1823).  Bridel,  Bry.  Univ.  I,  p.  8  (1826). 
Hubener,  Muse.  Germ.  p.  26  (1833).  C.  MuUer,  Syn.  I,  p.  100  (1849).  Bchimp. 
Torf.  p.  74,  Tab.  22  (1858).  Synop.  p.  682  (1860).  Lindb.  Torf.  No.  11 
(1862).  Hartm.  Skand.  Fl.  9th  ed.  II,  p.  82  (1864).  Russow,  Torf.  p.  71  (1865). 
Milde,  Bry.  Siles.  p.  392  (1869).  SpK  conUnium  fi  subsecundum  Wilson  Bry.  Brit, 
p.  22,  T.  LX  (1855). 

Dioicom,  Tall,  slender,  crowded  in  soft  tufts  of  various  colours, 
glaucous-green,  yellowish-green,  brownish  or  ochraceous.  St^ 
solid,  brown  or  blackish,  somewfuxi  glossy,  with  a  single  thin  layer 
of  cortical  cells.  Branches  flageUiform,  2-3  arcuato-patulous,  1-2 
pendent,  less  elonsated,  not  appressed  to  stem ;  the  retort  cells  per- 
forated at  the  sligntly  recurvea  apex.  Cauline  leaves  small,  from  a 
broad  insertion,  broadly  ovate,  minutely  or  distinctly  auricled, 
cucullate  at  apex,  finally  flattened  and  very  minutely  fringed, 
narrowly  bordered,  upper  hyaline  cells  fibrose  and  porose,  the  lower 
almost  free  from  fibres.  Bamuline  leaves  laxly  incumbent  or 
patent,  rtwre  or  less  svbsecund,  broadly  acwninaUheUipiiej  very 
concave,  with  the  margin  involute  in  the  upper  half,  narrowly 
bordered,  the  point  3-5  toothed ;  hyaline  celts  flexuose,  elongated, 
very  small,  with  annular  and  spiral  fibres  generally  forming  a  net, 
pores  very  numerous  at  the  hack,  minute,  in  two  rows  along  the 
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walls  of  the  ceOs.  ChiorophyU  cells  eeniral,  enclosed  bu  the  hyaline, 
strongly  compressed.  Male  plants  more  slender,  in  distinct  tnfls, 
the  amentula  short,  olive  green,  bracts  broadly  ovate,  acute,  with 
incurved,  bordered  margins. 

Fruit  usually  seated  in  the  capitulum,  peduncular  leaves  laxly 
imbricated,  ebngate  oblong,  acuminate,  fibrose  and  with  a  few  pores 
in  the  upper  part.    Spores  ferruginous. 

Var.  P  coniorium. 

Sph.  contortum  Schultz,  Bup.  Fl.  StarKard.  p.  64  (1819).  Nees  and  Hornach. 
Bryol.  Germ.  I,  p.  15,  T.  II,  fig.  G  (1823).  Bridel  Bry.  Univ.  I,  p.  7  (1826). 
Wilson,  Bry.  Brit.  p.  22,  PL  LX.  (1855).  Bcrkl.  Handb.  p.  308  (1863).  Sph. 
subsecundutn  3  isophjllum^  Bussow,  Torfin.  p.  73  (1865). 

Bobust,  more  or  less  immersed,  ferruginous,  blackish-green  or 
olive.  Bamuli  crowded,  terete,  usually  twisted  or  circinate,  more 
densely  leaved.  Bamuline  leaves  much  larger,  broadly  ovate,  more 
or  less  densely  imbricated  and  secund,  somewhat  glossy,  the  chloro- 
phyll cells  less  compressed. 

Var.  7  iurgidum. 

O.  MaL  Synop.  I,  p.  101  (1849).  Sph,  eontortum  Var,  y  obetum  Wilson,  Bry. 
Brit  p.  22  (1855). 

Stem  paler,  branches  swollen,  cuspidate  or  obtuse.  Branch 
leaves  large,  very  broad,  truncate  at  apex,  5-toothed,  with  wide 
cells,  stem  leaves  very  large,  ovate,  fibrose  at  upper  part  or  some* 
times  throughout. 

Yar.  S  aurieulaitmi. 

Lindberg,  Torf mofl.  in  Obs.  sub.  No.  11  (1862).  Sph.  cnuiculatum  Sehimper, 
Torf.  p.  77,  T.  XXIV  (1858).    Synop.  p.  687  (1860). 

Glaucous  green,  whitish  below ;  the  stem  pale  brown,  cauline 
leaves  large,  Ungulate  acuminate,  subhastate  at  base,  with  very  large 
auricles  composed  of  large  fibrose  utricular  cells,  perforated  at  the 
firee  apex ;  the  point  truncate  and  erose. 

Var.  €  gracUe. 

a  M&Uer,  Syn.  I,  p.  101  (1849). 

More  slender  in  all  its  parts,  the  lateral  branches  remote,  some- 
what curved ;  those  of  the  coma  very  dense. 

Hab. — ^Turf-bogs  and  about  springs  in  the  moorlands.  /8,  in 
deep  horn.  7,  in  ditches  and  at  the  edges  of  deep  pools.  S,  Hay- 
w^Eunl's  Heath,  Sussex  (Mr.  Mitten),  e,  near  Berlin,  Mecklenburg 
and  the  Black  Forest.    Fr.  July. 

This  most  polymorphous  of  all  the  Sphagnums  varies  remark- 
ably in  size  of  leaf,  habit  and  colour.  8,  suhsecundum  of  Nees  must 
be  taken  as  the  type  of  the  species,  and  this  is  always  more  slender 
and  attains  a  height  of  12  inches  or  more ;  of  all  the  forms  it  occurs 
in  those  localities  where  there  is  the  least  accumulation  of  moisture, 
and  also  where  they  assume  a  more  subalpine  character.     The 
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branch  leaves  are  nsnally  somewhat  sectmd  and  a  little  carved  in 
the  direction  to  which  they  are  inclined.  Great  diversity  also 
exists  in  the  quantity  of  threads  present  in  the  cells  of  the  cauline 
leaves,  some  l^ing  almost  free  from  them,  while  others  have  them 
more  or  less  filled  to  the  base. 

Yar.  ^  is  the  commonest  form  in  this  country,  and  differs  mnch 
in  appearance  from  the  typical  state.  The  colour  is  often  a  fine 
ochraoeous  yellow  (8.  eontorium  13  rufescens,  Nees  and  HscL  Brj. 
Germ.,  Tab.  II,  Fig.  6*),  and  not  urdtequently  the  upper  part  is 
tinged  with  vinous:j:ad.^ij^  woody  layer  is  well  developed,  and 
thus  the  stem  is /s^^icuousBy  its  brownish-black  colour ;  the  stem 
leaves^'^Ni^not^uch  larger  than  those  of  the  typical  form,  but  those 
of  the  b]^C^  are  much  broader  and  more  or  less  glossy. 

This  variety  occurs  on  Hampstead  Heath,  but  it  also  attains  a 
considerable  elevation  on  the  mountains,  and  is  attached  to  deep 
bogs,  where  there  is  a  constant  supply  of  water. 

Var.  7  has  generally  more  or  less  of  a  purple-brown  tinge,  and 
in  ite  extreme  form  is  remarkable  for  ite  short,  thick  clavate 
branches ;  it  is,  however,  completely  connected  with  the  Var.  (umtor- 
turn  hj  intermediate  states.  I  am  indebted  to  Mr.  Gumow  for  an 
extensive  series  of  specimens  collected  near  Penzance ;  some  of  these 
are  12  inches  long,  with  the  lower  part  of  the  stem  naked  and 
filiform,  and  others  quite  resemble  Sphagnvm  cynibifolivm;  he 
never  finds  the  fruit  in  the  coma,  but  low  down  on  the  older  stem, 
this  is  due  apparently  to  the  rapid  growth  of  the  innovations,  and 
from  one  of  these  specimens  the  figure  is  taken.  The  woody  layer 
of  the  stem  is  less  developed,  and  tiius  imparts  a  paler  hue,  and  the 
leaves  both  of  the  stem  and  branches  are  very  large,  with  wide  cells. 

Var.  S  is  remarkable  chiefly  for  the  large  auricles  to  the  stem 
leaves,  composed  of  loose  inflated  fibrose  and  porose  cells ;  but  this 
character  alone  is  not  sufficient  to  give  it  specific  rank ;  and  the 
colour,  and  presence  or  absence  of  fibres  in  the  hyaline  cells,  are 
equally  valueless  for  the  purpose.  It  is  to  be  feared  that  this 
interesting  variety  no  longer  exists  at  Hayward's  Heath,  but  the 
figure  is  token  from  an  original  specimen,  for  which  I  am  indebted 
to  my  friend  Mr.  Smith  of  Brighton.  Sphagnum  polyporum 
Mitten  in  Herb.  Mus.  Brit.,  also  from  Hayward's  Heath,  is  a  form 
with  more  obtuse  leaves,  those  of  the  stem  having  the  cells  fibrose 
and  porose  oven  to  the  base.    The  Lapland  specimens  collected  by 

Angstrom  and  distributed  sa  Sph.  auriculatum  under  No.  713  and 
714  in  Jlabenhorst's  Bryotheca,  are  very  different  from  the  English 
specimens,  and  belong,  713  to  Var.  turgidum,  714  to  Var.  con- 
iortvm. 

Var.  €  I  have  not  seen,  but  it  is  probably  represented  by  the 
specimen  2086  in  the  Bryotheca,  collected  at  Kremsmimstor  by  Dr. 
rotsch.    Schliephacke  also  finds  it  at  Je2dorki  in  Galicia,  and  states 
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that  it  resembles  8.  teneHum.  Milde  in  Bryol.  Siles.  p.  393 
describes  another  variety  simpHeisstmum^  ''resembling  Sypnum 
turgescens,  the  stem  swollen,  yermicolar,  quite  simple  and  ¥rithoat 
branches,"  apparently  some  peculiar  or  imperfect  local  form. 

EXPLANATION  OF  PLATES. 

Plate  IIL 

Sphagnum  subfieciinduui. 

o.— Female  plant,    a  ^. — Male  plant 

1. — Part  of  stem  ¥rith  a  single  branch  fascicle. 

2.—  Catkin  of  male  flowers.    2  6. — Bract  from  same. 

3. — Fmit  with  its  peduncle.    4. — Peduncular  leaf. 

5. — Stem  leaf.     5  a  a. — Areolation  of  apex  of  same.     5  a  b. — Ditto  of  base. 

6. — Leaf  from  middle  of  a  divergent  branch.  6  x. — ^Transverse  section.  6  p.— Point 

of  same.    6  a  a. — Areolation  of  apex.    6  a  6.— Ditto  of  boae.     0  c.--Ce\l  from 

middle  x  200. 
7. — Intermediate  leaves  (fom  base  of  a  divergent  branch. 
9  jr. — Part  of  section  of  stem. 

Plate  IY. 

Sphagnum  subeecnndum. 

0. — Var.  contortum.    5. — Stem  leaf.    6. — Leaf  from  a  divergent  branch. 
y. — Var.  turgidum.    6. — Leaf  from  a  divergent  branch. 

i. — Var.  anriculatum.  5. — Stem  leaf.  5  a  6. — Basal  wing  of  same  X  200.   6. — Leaf 
from  a  divergent  branch. 


'  Note  to  Sphagnum  negledum. 

I  have  just  received  a  letter  from  Professor  Lindberg,  in  which 
that  great  bryologist  informs  me  that  he  has  identified  Sphagnum 

negledum  Angst,  with  an  original  specimen  of  Sph.  laricinum 
Spruce.  This  celebrated  observer  detected  the  plant  in  1846,  in 
l^rrington  Garr,  Yorkshire,  and  since  that  time  its  place  in  the 
genus  or  its  title  to  specific  rank  have  never  been  settled;  Sph. 
negledum  therefore  drops  into  a  synonym,  and  the  species  must 
stand  as  8ph.  laricinum  Spruce. 

The  figure  6xm  my  Plate,  representing  a  section  of  the  leaf, 
is  erroneous,  for  the  chlorophyllose  cells  are  eUiptic  and  central, 
just  as  in  Sph,  suhsecundum^  to  which  indeed  Sph.  laricinum 
appears  to  stand  in  the  relation  of  a  subspecies. 

o 

Angstrom  described  both  Sph.  laricinum  and  Sph.  negledum 
as  species  in  the  Ofver.  Yet.  Ak.  ForhandL  for  1865,  but  Professor 
lindberg  points  out  that  the  Lapland  specimens  collected  by  him 
and  pubUflhed  under  No.  712  in  Babenhorsts  Bryotheca  as  Sph. 
laricinum,  and  also  those  of  Austin's  Musci  Appalach.  do  not 
belong  to  the  species  but  to  Sph.  euspidatum. 

Fme  specimens  of  Sph.  laricinum  in  fruit  from  the  island  of 

Aland  and  Stockholm  accompanied  the  note. 
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YI. — The  Histology  and  Physiology  of  the  Corpus  Spongiosum 
and  the  Corpus  Cavemosum^  dtc,  dte.*  in  Man.  By  Alex. 
W.  Stein,  M.D.,  Attending  Physician  to  Charity  Hospital, 
Professor  of  Visceral  Anatomy  and  Physiology  in  New  York 
College  of  Dentistry  and  of  Comparatiye  Physiology,  New  York 
College  of  Veterinary  Surgeons. 

Histology. — The  erectile  tissne  of  the  organ  to  which  those  parts 
belong  may  be  said  to  consist  of  yenons  cayitiesor  cells  whidi  fireely 
communicate  with  each  other,  are  continuous  with  the  general 
yenous  system,  and  are  lined  with  squamous  epitheUum.  The  direct 
connection  of  these  cayities  with  the  yeins  is  clearly  demonstrable 
in  such  preparations,  in  which  the  cayities  are  somewhat  filled  with 
blood  (Fig.  8).  In  the  corpus  spongiosum  these  cells  are  quite 
large  near  the  sur£GK^  or  immediately  beneath  the  external  fibrous 
inyestment,  whUe  toward  the  axis  of  the  urethra  they  are  short  and 
narrow.  In  the  bulb  they  are  larger  than  at  any  part  anterior  to 
the  same. 

The  interspaces  between  these  cayities  are  occupied  prindpally 
by  non-striped  muscles,  which  form,  as  it  were,  an  external  muscu- 
hi  tunic  for  these  cayities.  In  these  interspaces  may  also  be  re- 
cognized connectiye  tissue  forming  the  connecting  medium  of  the 
musdes,  blood-yessels,  neryes,  and  lymphatics  of  the  part. 

The  sheath  of  connectiye  tissue,  known  as  the  albuginea  of  the 
corpus  spongiosum,  which  Ues  beneath  the  subcutaneous  areolar 
tissue,  and  which  surrounds  the  corpus  spongiosum  in  iis  entire 
length,  is  interspersed  with  innumeraole  £ascicim  of  organic  musdes 
which  are  attached  to'or  originate  from  the  albuginea  at  innumera- 
ble and  yarious  points.  From  this  origin  they  pass  in  a  deyious 
manner  in  the  interspaces  between  the  yenous  cells,  inward  toward 
the  deeper  portions  of  the  spongy  substance,  yerging  suddenly  from 
one  direction  into  another,  and  by  their  manifold  directions  and 
connections  with  each  other  form  me  intricate  trabecular  structure 
or  trellis-work  of  the  corpus  spongiosum. 

Many  of  these  fasciculi  run  horizontally  internal  to  the  albu- 
ginia,  so  that  upon  transyerse  section  the  periphery  of  the  corpus 
spongiosum  appears,  at  first  glance,  to  be  surrounded  by  a  circular 
layer  of  orgamc  muscles.  Upon  more  precise  examination,  how- 
eyer,  we  find  that  this  muscularlayer  does  not  form  an  absolute  ring, 
but  only  an  approximation  to  one.  On  the  contrary,  not  a  singTe 
feacicnlufl  runs  oontinuondy  around  the  spongy  substance,  but  em- 
braces  only  a  small  portion  of  its  periphery  in  a  horizontal  direction, 

*  niubtratcd  hy  microscopical  specimens  prepared  by  my  friend,  John  Busteed, 
M.D.,  and  myself. 
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and  that  at  those  points  where  one  fascicnlns  turns  from  one  hori- 
zontal plane  into  another,  others  arise  and  continue  in  an  analogous 
manner  the  horizontal  course  left  hj  the  first,  and  thus  contributing 
to  the  formation  of  a  more  or  less  mterrupted  muscular  ring  upon 
the  periphery  of  the  corpus  spongiosum.* 

In  the  section  of  the  corpus  spongiosum  before  you  can  be  seen 
the  arterifle  profundaB  corporis  spongiosi,  equidistant  from  the  ex- 
ternal fibrous,  coyering  and  uretmral  canal  in  each  lateral  half  of  the 
corpus  spongiosum,  in  this  instance  they  are  almost  on  a  leyd 
witn  the  urethra,  though  sometimes  we  find  one  artery  a  little 
below,  the  other  a  little  above,  the  level  of  the  urethra.  At  the 
bulbous  portion  we  always  find  the  arteries  below  the  level  of  the 
urethra,  oecause  of  the  greater  thickness  of  the  paria  below  the  canal 
at  this  part 

Fig.  1  (pp.  22  and  23). 

Thin  Transtebsb  Siotioh  of  the  Gobfus  SpOHoioeuM  Ubvthra.  Taken  from 
THE  Penis  of  a  man  aged  twentt-seyen,  midwat  between  the  Olans  and 
BuLBors  PoBTioN.  Pbepabed  in  Alcohol,  and  tbeated  with  Cabmine. 
Magnified  20  Diaxetkbb. 

The  albuginea,  or  external  oonneotiTe-tinae  sheath  of  the  corpus  spongiosum, 
is  shown  at  A  A'  A"  A'".  The  upper  half,  which  is  connected  with  the  corpus 
cavemosum,  is  seen  at  A  A'  A" ;  the  lower  half  at  A,  A"',  A".  It  is  abundantly 
interspersed  with  (dark)  fasciculi  of  organic  muscles,  <i,  0^0,0,  which  do  not  run 
completely  around  the  periphery  of  the  corpus  spongiosum,  but  form  only  frag- 
ments of  a  muscular  ring.  These  fasciculi  are  continuous  with  those  seen  in  the 
substance  of  the  corpus  spongiosum  at  B,  B,  B,  B.  At  A*y  A\  (between  A  and  A^, 
may  be  seen  such  msciculi,  extending  from  the  albuginea  directly  into  the  sud- 
stance  of  the  corpus  spongiosum.  At  6,  &,  b,  can  be  seen  the  cut  surfaces  of  a  large 
number  of  muscular  bundles  appearing  as  round,  oTal,  or  irregularly-shaped  dark 
spots.  At  e,  e,  c,  c,  may  be  seen  other  muscular  fibres  running  in  continuity.  .The 
latter  run  in  a  parallel  direction  with  the  section,  while  the  former  run  in  a  ver- 
tical direction,  and  are  consequently  cut  by  the  section.  Between  these  bundles 
of  muscles  can  be  seen,  d,  (2,  d,  d,  innumerable  empty  spaces  or  meshes  of  irregular 
shape.  The  walls  of  these  spaces  have  become  separated  in  preparing  the  8peci<: 
men,  while  during  life  they  are  generally  in  immediate  contact.  These  spaces  are 
lined  with  pavement  (Pflaster)  epithelium,  which  can  be  distinctly  seen,  in  suit- 
able preparations,  with  a  magnifying  power  of  60  to  200  diameters.  Some  of  these 
meshes  are  quite  near  the  mucous  membrane,  separated  from  it  only  by  a  thin 
layer  of  connective  tissue,  t.  e.  !n  the  upper  wall  of  the  urethra  in  this  figure. 
Transyerae  section  of  the  corpus  spongiosum  will  show  as  a  rule  two  large  artmes, 
e  e'f  the  arterin  profunds  corporis  spongiosi.  Each  of  these  is  surrounded  by  a 
number  of  organic  longitudinal  muscular  bundles,  f*,  «*,  which  appear  as  round 
masses,  in  whose  centre  the  artery  passes.  In  the  middle  of  the  section  is  seen  an 
empl^  space,  C,  the  canal  of  the  urethra.  The  epithelial  covering  of  the  mucous 
memorane  is  indicated  at  /,/,  /,  and  is  seen  extending  into  its  lacun».  The  exist- 
ence d[  a  real  space  in  the  acoompanving  figure  is  the  result  of  the  preparation. 
It  does  not  exist  during  life.  At  g,  g ,  9",  of,  g*^  is  seen  the  cut  surface  of  a  lacuna 
which  extends  deeply  into  the  sub^nce  01  the  corpus  spongiosum  at  g*,  and  sends 
off  several  branches  frt)m  its  sides  g\  g'\  g\.  The  largest  meshes  are  at  the  ex- 
ternal portions  of  tbe  corpus  spongiosum ;  the  smaller  ones  near  the  urethra.  The 
substance  of  the  corpus  spongiosum  near  the  urethra  is  more  transparent  than  the 
rest,  because  it  consists  of  finer  fibres  than  the  parts  more  external. 


B.  Stilling,  *  Hamrohron-stricturcn,'  Fig.  1. 
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LoNOiTmiNAL  Section  fbobtbr  ScpkbpicialPabtsoftheCobpcs  Catxbkoscm 
^I&N).    Alcohol  Pbefasation,  TSKiTKD  with  CAUmr^  Acme  Aom,  asp 
Olicxbine.    Maohiiied  is  Diaiiiteb8. 
Thia  figoie  TepreMDts  the  tiellis-wark  of  the  corpiu  ■poDgiosnni  formed  by  tlie 

manitold  direotiona  ud  interlacing  of  its  muscular  flbtea. 

According  ta  Mnller,  there  are  two  sets  of  arteriefi,  diffeiine 
firom  one  another  in  their  size.  The  first  are  the  rami  natiitii, 
-which  are  distributed  upon  the  walls  of  the  Teins  and  throughout 
the  spongy  enbetanoe,  difiering  in  no  respect  from  the  nntritire 
arteries  of  other  parts ;  they  anaetomrae  freely  with  each  other, 
and  terminate  in  capillariee.  The  second  set  he  calls  arterise  heh- 
cime,  &om  their  suppoeed  resemblanoe  to  the  tendrils  of  the  vine. 
They  are  given  off  from  the  larger  branches  as  well  as  the  smaller 
twigs  of  the  arteries.    They  are  especially  to  be  seen  in  good  lon- 

fitndinal  sections,  sending  out  short  brandiee  somewhat  like  a  ram's 
om,  several  going  off  &om  one  point  in  a  stellate  Ibrm,  or  as  the 
arms  of  a  chandelier,  and  terminatmg  in  an  expanded  or  knob-like 
extremity,  which  project  freely  into  the  Tenons  cavities  (Fig.  5). 
They  are  not  entirely  naked,  but  are  covered  with  pavement  epithe- 
'    liuib.    These  arteries  ore  more  easy  of  detection  in  the  corpus 
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Thix  Tbutbtkbo  Section  op  thi  Cobpts  Bponoiomm  (Uan),  pbrpabed  ni 
ALOoaoL.  Treatid  ran  with  CABHtn,  and  AmRWARD  with  Acmo 
Acid,  aiid  i>bbbbted  ih  Gltokbikb.    Haoiufud  160  Diamktem. 

In  the  oentre  of  the  pictnra  at  a,  U  Been  ■  trsnivane  sectiDn  of  the  srtcTiw 
pntfbndB  corporii  Bpoiigio«i.  At  b,  the  Inner  emt  of  the  artery.  Al  e,  a,  its  rerj 
dwklj-stained  middle  ont,  with  the  nadei  of  ita  indiridual  miuoular  fibres.  At 
dfdfVM  tnnsparent  external  eonnectlTe-tisme  coal.  Tlie  arter;  is  ■nrroniided  bj 
quite  A  DDinber  of  organic  mnacular  bnndlea,  lihe  a  tube  surrounded  by  a  bandle 
of  ■!■««■, «,  e^ «, «,  B.  At  many  points  may  be  seen  a  portion  of  tliete  fosdouli  oon- 
nesting  Mid  mudDK  with  the  muscular  coat  of  the  artery,  as,  for  example,  at  a*. 
The  mnacolu  bnndlee  surrounding  the  arteriefl  are  bo  dietiact  from  the  other  longi- 
tndinal  mmcular  baodJei  that  they  must  be  recognized  as  a  set  belougiog  cicla- 
nvely  to  the  arteries^  The  me^ie*  of  the  spongy  eubatonoe,  g,  g,  g,  g,  are  aeon  to  be 
lined  by  paTement  epithelium,  h. 

caTerDosnm  than  io  the  corpus  nwngioBiim.     In  the  latter  body 
tbej  are  most  nmnerone  in  the  bnlooiis  and  poeterior  portions. 

Id  most  of  theee  terminal  knobs  can  be  seen  a  triple  fissure,  the 
form  of  a  Y — ^hke  the  three-homed  fignro  in  the  'crystalline  lens  of 
the  hnioan  eye  (Fig.  7).  The  smaller  branches  often  present  but 
a  simple  transrerse  fissore.  Stilling  is  inclined  to  regard  these  fis- 
sures as  the  openings  or  mouths  of  the  arteries,  which  are  closed  in 
the  ordinary  condition,  but  in  the  state  of  erection  are  opened  and 
empty  the  arterial  blood  into  the  venons  caTities  or  cells. 
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Tbih  LoHOtTUDtHAL  Sectioh  o 

Alcohol,  and  treated  t 

In  tbe  centre  of  the  figure  ia  seen  &  branch  of  the  artcrite  pmrDtiilic  cnrpnria 

•pongioBi, a.a.   It  U  aecompanied  upon  both  ddea  bj  organic  tongitudiual  bundleB 

of  musclar  h,  h,  h,  b,  which  ole  seen  ninniDe  For  gome  dirtatioe  in  coDtinuity 

ueaT  the  ftrtery.    Some  of  these  fiwciouli  paes  directlj  into  the  walls  of  the  wtery, 

aa  at  *,  *,  *,  and  are  inserteJ  in  the  same.    Transrerself-ruDiung  muscular  fasci' 

.   culi,  e,  II,  e,  aa  well  as  those  which  beod  from  tbe  longitudmal  to  the  tmnaverse 

direction,  d,  d,  d,  d,  uie  Terf  distinct.    Also  the  meshes  between  theae  tosciculi, 

g,B- 

These  arteries  are  accompanied  by  a  special  Byatem  of  longitn- 
dinal  bandies  of  muscles,  whose  fibres  become  inserted  at  Tarious 
points  into  the  middle  coat  of  these  vessels.  Stilling,  I  believe,  was 
first  to  call  attention  to  this  anatomical  fact.  These  bandies  may 
be  seen  in  both  transverse  and  longitudinal  section  (Fige.  3  and  4). 
The  number  and  size  of  these  bundles  vary  in  difTerent  sections,  in 
consequence  of  the  changes  which  they  undergo  by  the  insertion 
of  their  fibres  into  the  walls  of  the  arteries  on  (he  one  hand,  and 
again  by  the  addition  of  new  fibres  to  these  bundles  from  other 
pUses. 

The  bundles  accompanybg  the  large  arteries  are  comparatively 
'  numerous,  while  those  accompanying  the  smaller  ones  are  few,  and 
not  so  distinet. 


Corpttt  Sjpongwwm  • 


Thih  LoKonrmwAL  Biotioh  reoH 
Catkubmoh  (Uah).    Haonhiei 

TBBOUOH  TBB  ASTERtA  DoBSALIS  ' 
KNID  IN  AlCOBOI..      ThE  TUIH  SE 

■icn,  Acmo  Acid,  and  Gltcebi 

Id  the  centre  of  the  flgure  is  smd  tl 
The  dAik  inpectioD  in  ita  cavitj  is  wel 
Brteiy  are  fPfoa  off  the  arteriae  hciicini 
Their  temunBl  knobs  lie  Tree  in  the  nu 
epitheliom,  whidi  b;  higher  magnifjrii 

The  knobby  tanniiiBtioiis  c 
fibres  closely  packed  in  conoen 
R^uncters  to  uifi  months  of  thet 

There  is  one  other  anatom 
which  I  will  briefly  refer,  on  u. 
It  is  the  intimate  reUtionahip 
nrethra  with  Bnb-maconB  tiBsnee 

That  certain  epithelial  cells  ] 
are  in  intimate  connection  wit 


ezt 
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The  EsoB'UKB  E>d 

or      AH      AXTEKA 

KwucaiM  rBOK  a 

TlHI      LOKOITCDI- 

XAL    BionoN    or 
tarn  CoBFCS  Cavbb- 

(Han).Pbb- 
m  Aloohoi^ 

Oabmink. 

Tbe  termiDEJ  end  a 
I4)peai«  to  lie  free  in 
one  of  the  meshea. 
The  mouUi  of  the 
Teiael  is  seen  at  *, 

■  A  Fnrs  LoHoiTODiNAL  BscnoM  vbom  tcb 

rSRlOB  POBTION  Of  THB  OORPDS  CATBBtfOaUM 
Jl).  PhEFAEED  IK  Al/XIHOL,  AMD  TBKATXD 
B  Cabhine.     Maqhiited  160  DlAHBTiaS. 

is  section  the  arteiy  a,  a,  ia  Been  rtmninR  along  the  entire  leniitb  of  the 
sending  off  a  number  of  hranchea  which  terminate  in  tliickened  endtj 
"he  red  knob-like  ends  of  thiB  arteiy  are  quite  oonspimiona  in  conHqneDoe 
ubibition  of  cumine.  To  the  left  of  the  artei?  u  eera  the  oonrse  of  a 
inat  moaonlar  bundle,  ^whloh  ia  inserted  in  tbe  uppnthiid  of  the  artery. 
ne  and  oblique  muBcnlar  buudlea  are  seen  at  e, «. 

"to  have  indicated  as  eaih  aff  1857,  since  wMch  time  bis 
mta  have  become  coo&mea  bj  tlie  leseaiches  of  otbers,  who 
ipreeented  the  passage  of  nerve  fibres  to  tbe  ej^tbelial  Layers 
ain  tisgnee,  as  for  example  in  the  cornea.*  He  affirms  that 
thelial  cells  of  the  orethra  are  in  manifold  connections  with 
iscnl&r  fibres,  nenree,  and  other  tisanes  of  the  corpus  spon- 
„  "  The  most  superficial  cells,"  he  says,  "  tenninate  m  a 
or  filiform  prolongation,  which  often  remain  connected  with 
aom  membntne  after  the  body  of  the  oell  has  separated  from 
nectioDS.  A  good  longitudinal  section  will  often  show  three 
r  of  such  ceUs,  one  above  the  other,  hanging  like  pears  by 
talks,  the  cells  directed  toward  the  bladder,  the  stalk  toward 
lemal  meatos.  To  state  the  precise  maimer  in  which  these 
paiB  occur  is  reserved  foe  future  research.  Especially  will  it 
Bj, '  Handbucb  der  Histology  nnd  Hiatochemlc,*  3.  Aufl.,  Leipcig,  ISTO, 
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have  to  be  ascertained  whether  certam  epithelial  cells  of  the  urethral 
mncous  membrane  are  real  terminations  of  nerves,  and  others  real 
terminations  of  mnscnlar  fibres.  If  we  consider  the  extreme  sensi- 
tiveness of  the  epithelial  layer  of  the  healthy  cornea  to  the  contact  of 
ever  so  fine  a  foreign  body ;  if  we  consider  that  the  most  superficial 
contact  of  the  point  of  a  needle  with  the  cornea  produces  tne  most 
severe  pain  and  reflex  movements ;  while,  after  destruction  of  the 
most  superficial  layer  at  one  point,  the  needle  produces  at  that  point 
only  an  inconsiderable  amount  of  pain — £Eu;t6  which  every  physician 
has  opportunity  to  observe  in  removing  foreign  bodies  (oust,  iron 
filings,  particles  of  coal,  &c.)  from  the  cornea — the  conclusion  is 
almost  irresistible  that  ihe  epithelial  covering  of  the  cornea  consists 
of  cells  which  are  to  be  regarded  as  nerve  terminations. 

Physiolom. — The  cause  and  mechanism  of  erection  may  be 
said  to  depend  upon  two  phenomena  occurring  simultaneously : — 

1.  Upon  an  mcreased  influx  of  blood  through  the  arteries  which 
empty  by  the  arterial  heUcinsB  into  the  venous  cavities. 

2.  Upon  mechanical  pressure  afiecting  the  veins  which  convey 
the  blood  firom  the  penis,  whereby  a  retardation  of  the  venous  cir- 
culation is  induced. 

In  the  passive  condition  of  the  penis  the  same  quantity  of  blood 
flows  to  and  from  the  organ,  but  auring  erection  tne  entire  arterial 
system  becomes  distended,  especially  those  known  as  the  arteriae 
heliciuffl  become  actively  dilated,  and  empty  themselves  into  the 
venous  cavities.  The  dilatation  of  these  vessels  is  supposed  to  be 
effected  through  the  agency  of  the  special  system  of  longitudinal 
bundles  of  muscles  which  accompany,  and  whose  fibres  are  inserted 
into  the  walls  of  these  arteries. 

The  muscles  chiefly  concerned  in  arresting;  the  efflux  of  blood, 
or  at  Jeast  pteventbg  it  from  being  as  great  Is  the  influx,  are  the 
aoceleratores  urinsB  and  erectores  penis. 

The  contraction  of  the  aoceleratores  urinaB  muscles  impedes  the 
return  of  blood  through  the  vena  corporis  spongiosi,  by  pressure 
i^n  the  bulbous  portion  of  the  corpus  spongiosum. 
.  The  erectores  penis  act  as  erectors,  by  compressing  the  crura 
and  vena  dorsalis.  They  embrace  the  root  of  tho  penis  and  com- 
press it.  The  pressure  upon  the  vena  dorsalis  impedes  tho  return 
of  blood  by  this  vessel,  and  the  pressure  upon  tho  crura  produces 
the  same  ^ect  upon  the  veins  of  the  corpus  cavemosum. 

The  transversus  perinei  probably  assists  the  posterior  fasciculi 
of  the  aoceleratores  urinsB  in  producing  turgescence  of  the  corpus 
spongiosum,  by  virtue  of  its  insertion  into  the  fibrous  tunic  of  the 
bulb. 

These  muscles  are  supplied  with  nerves  by  the  pudic  branch  of 
the  sacral  plexus,  and  it  is  an  interesting  fact,  capable  of  demonstra-^ 
tion  upon  the  lower  animals,  that  after  division  of  this  nerve  the 
penis  IS  incapable  of  erection. 


The  EUiology  and  Phyaidogy  of  the 

Fio.  8. 


IB  Section  OF  THE  ConpcaCATXRMosmr  (Mah).  Pbbfarbdin  Alcdbol. 

TBEATGD  at  FIEST  with     CASNIHE,   and   AITEHWAHD   with  Acme  ACID  AND 
OLTCBNHB,  and    FBEBBBTED    in   FABBADT'i    LiQUOH.      HaONIFIED    too   DiA' 


of  the  corpus  a  ,    , 

qnence  of  which  the  Btmeture  of  thii  part  appear?  cooaiderably  in 

when  theee  cavitiee  are  empty.  Internal  to  the  albugineft  of  the  oorpuB  cayeniOBom 

are  Been  a  large  numbn  of  TeinB,  e,  c,  c,  furmmg  n  pleiua.    The  direct  ct   "      " 

of  some  of  these  veins  with  the  nesheB  of  the 


In  the  pasdre  condition  the  natural  tonicity  of  the  mnscniar 
tiellis-work  of  the  penis  is  anfficient  to  maintain  the  vbUb  of  the 
Tenons  cells  in  appocdtion ;  and  they,  together  with  the  sphinctoric 
action  of  the  circolar  fibres  arotuid  the  months  of  the  arterial  heli- 
cinae,  prevent  the  flow  of  blood  into  these  cells.  But,  when  the  parts 
ore  stunulated  to  erection,  the  mnscniar  bands  are  obhged  to  yield 
to  the  distending  force  of  the  blood  (according  to  Miiller,  it  appears 
that  the  blood  accuranlating  in  the  penis  during  erection  is  sabjected 
to  a  preesore  eqnal  to  that  of  a  colnmn  of  wat«r  six  feet  in  height). 
The  meshes  become  fiUed,  and  remain  so  nntil  the  stimulus  to  erec- 
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Fig.  8— Vt  K  ijj,  k,  I— representi  tho  various  shapes  of  the  arteri»  hclicina, 
whioh  are  neauently  foniid  in  injected  preparations  of  the  corpos  cayemocaiii. 
Misgnfiled  15  oiameters. 

The  description  of  the  plates  is  taken  from  '  Die  Bationelle  Behandlong  der 
Hamr^ireii'-strictnren,*  by  Dr.  B.  Stilling. 

tkm  gabsides,  when  the  aooeleiatores  nrinaB  and  erectores  penis 
mnsdes  relax,  and  remove  the  pressure  from  the  yeins.  The  tra- 
becnko  (non-crtaiped  mnsclee)  of  the  penis  now  contract  and  expel 
the  blood  from  the  dilated  venous  cells. 

The  contractile  force  of  the  corpus  spongiosum  is  well  displayed 
in  persons  who,  fDr  the  first  time,  submit  to  the  introduction  of  a 
catneter  or  sound  into  the  urethra ;  the  entrance  of  the  instrument 
is  often  sensibly  opposed,  and  during  withdrawal  it  is  forcibly 
expelled. 

This  phenomenon  cannot  be  attributed  entirely  to  tiie  action  of 
£he  acoeleratores  urinaB  and  compressor  urethrae  muscles,  fDr  it  is 
mani£e8t  even  within  an  inch  of  the  external  meatus. 

The  action  of  the  muscular  trellis-work  of  the  corpus  spon> 
giosum,  as  it  affects  micturition  and  the  ejaculation  of  the  spermatic 
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fluid,  is  of  interest.  During  micturition  the  entire  corpus  spon- 
giosum, as  well  as  the  urethra,  becomes  somewhat  stretched.  At 
tiie  end  of  micturition  the  tonicity  of  the  trellis-work  is  sufficient 
to  coaptate  the  walls  of  the  urethra,  and  to  expel  the  last  drops  of 
urine  which  may  remain  in  the  anterior  portion  of  the  canaL  This 
pressure  is  strongest  at  those  parts  where  the  urethra  and  its  sur- 
rounding meshes  are  narrow ;  and  weakest  where  these  cavities  are 
wide,  and  consequently  more  dilatable,  as  at  the  bulb. 

As  the  ext^nal  fibrous  investment  of  the  corpus  cavemosum 
consists  of  broad,  thick  bands  of  connective  tissue,  it  becomes  firmer, 
harder,  and  more  unyielding  during  erection,  than  the  corpus  spon- 
giosum. The  latter  being  smaller  in  circumference,  with  its  external 
fibrous  investment  interspersed  with  non-striped  muscular  bands, 
it  remains  even  during  the  most  complete  erection,  and  during  the 
ejaculation  of  the  sperm,  sufficientlv  dilatable  or  distensible  to  permit 
the  seminal  fluid  to  flow  througn  the  canaL  Should  the  corpus 
spongiosum  attam  that  degree  of  hardness  which  the  corpus  caver- 
nosum  acouires,  the  canal  would  not  yield  to  the  pressure  of  the 
sperm,  and  ejaculation  would  be  obstructed. 

The  pressure  which  the  corpus  spongiosum  is  capable  of  exerting 
upon  the  urethra  becomes  quite  considerable,  when  to  the  natural 
tonicity  of  its  muscular  trems-work  above  mentioned  there  is  added 
a  specml  stimulus  to  contraction,  which  obtains  when  the  penis  is 
brought  to  a  state  of  erection.  Each  new  pulsation  increases  the 
quantity  of  blood  in  the  meshes  or  venous  cavities,  and  this — as  it 
were — supplementary  body  within  these  cavities  stimulates  the  mus- 
cular banos  to  increased  activity.  The  pressure  now  brought  to 
bear  by  these  bands  very  materially  assists  the  acceleratores  urinsB 
and  compressor  urethras  musdea  in  communicating  an  expulsive 
impetus  to  the  outflowing  stream  of  urine  or  seminal  fluid. 

The  greater  the  special  force  exerted  by  the  contraction  of  the 
acceleratores  urinse  during  ejaculation,  the  more  is  the  erection  of 
the  penis  augmented,  and  the  concentrical  pressure  of  the  muscular 
trellis-work  upon  the  spermatic  fluid  increased. 

For  this  reason  micturition  is  so  difficult  during  complete  erec- 
tion, and  immediately  after  ejaculation. 

Thus  I  have  endeavoured  to  lay  before  you,  in  a  somewhat  con- 
densed form,  a  synopsis  of  some  views  at  present  entertained  upon 
the  histology  and  physiology  of  the  penis.  This  subject  is  but 
imperfectly  understood ;  its  literature  is  meagre,  and  much  of  that 
wmch  has  been  written  is  vague  and  unsatis&ctory,  while  many 
points  have  remained  entirely  unexplored.  Yet  there  are  few  sub- 
jects which  present  a  more  fruitful  field  for  histological  investigation 
than  the  one  to  which  I  have  now  had  the  honour  of  calling  your 
attention. — Bead  before  the  New  York  Dermaiological  Socidy. 
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the  14th  day  of  November,  1872,  the  dry  and  immersed  aper- 
»  of  Mr.  ToUeB'  iVth  were  tested  in  presence  of  tiie  nndersigned. 


On 
tnres 

The  angle  in  air  (taken  at  the  best  adjustment  for  a  Podura 
scale)  measured  145°. 

With  the  fix>nt  in  water,  the  angle  became  reduced  to  91^   And 
lastly  in  balsam  the  resnlt  was  79°. 

Chas.  Brooke,  F.E.S.,  V.P.R.M.8. 
H.  Lawson,  M.D.,  F.R.M.a 
W.  J.  Gbay,  M.D.,  F.R.M.8. 
S.  J.  M'Intirb,  Esq.,  FJB.M.S. 


For  measuring  the  immersed  apertures  the  sector  was  fixed 
TeiticaUy.  The  object-glass  was  set  with  its  sur&ce  level  to  the 
centre  of  the  arc.  A  smaU  circular  tank  was  firmly  clamped 
below,  into  which  the  end  of  the  object-glass  passed.  A  wax 
candle  was  placed  exactly  in  a  line  on  the  floor  three  feet  beneath. 

After  the  air  aperture  had  been  taken,  the  tank  was  filled  with 
water  so  as  to  coyer  the  end  of  the  object-glass.  At  each  extreme 
of  the  aperture  a  pencil  line  was  drawn  along  the  straight  edge  of 
the  ^bar  that  carried  the  microscope  body,  leaving  a  permanent 
leoord  of  the  triaL  The  water  was  then  turned  out  and  replaced 
by  fluid  balsam,  and  the  diminished  aperture  again  marked  with 
pencil,  the  object-glass  having  been  radiated  in  the  fluid  as  before. 

A  trial  in  the  presence  of  such  competent  judges  might  well  end 
the  question,  and  establish  the  infallible  law  by  which  such  a  result 
could  be  foretold. 

From  the  result  of  the  water  trial  I  asserted  that  there  would  be 
a  further  reduction  of  15°  in  balsam  or  an  aperture  of  76°,  but  79° 
was  indicated.  These  extra  three  degrees  beyond  my  theoretical 
limit  may  be  accounted  for  in  this  way.  I  had  assumed  the  index 
of  re&action  for  hard  balsam.  That  used  was  very  fluid,  and  there- 
fore contained  turpentine,  which  of  course  diminished  the  refractive 
power. 

Dr.  Joeiah  Curtis  has  witnessed  an  experiment  conducted  bv 
Hr.  Tolles,  and  speaking  in  a  somewhat  jubilant  tone  of  his 
assumed  triumph,  remarks,  "  Equally  gratified  probably  will  Mr. 
Wenham  be  when  he  shall  see  for  himself  that  an  angle  of  more 
than  82°  can  be  attained  through  balsam."  * 

I  may  say  that  I  certainly  was  surprised  at  seeing  a  result  so 
strictly   in  accordance  with   my  argument;    for    after   all    this 

♦  See  *  M.  M.  J^'  Nov.  187a»  p.  243. 
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ceremony  of  sending  a  glass  across  the  Atlantic  for  trial,  I  expected, 
in  this  r>artictUar  instance,  to  find  some  light  beyond  the  theoreti- 
cal angle,  and  hoped  to  investigate  and  explain  the  cause  in  order 
to  furnish  some  incidental  proof  of  feillacy  in  the  measurement  of 
extreme  apertures ;  but  the  limits  of  the  immersed  angles  in  this 
case  were  more  decided  than  in  the  air,  and  there  was  nothing 
beyond  the  mere  record  left  for  me  to  do.  Dr.  Curtis  has  given  his 
fidth  to  the  trial  without  proof  that  he  has  paid  any  attention  to 
the  principles  of  refraction  involved  in  the^  experiment,  and  as  Mr. 
ToUes  has  shown  that  he  will  not  be  led  by  any  theory,  and  there- 
fore is  quite  unprejudiced  thereby,  I  can  only  infer  that  he  has 
conducted  the  experiment  in  some  way  without  regard  to  the  laws 
that  should  guide  the  rays  through  the  media,  and  that  a  feilse 
indication  has  resulted. 

It  needs  but  a  very  limited  knowledge  of  optical  theory  to 
demonstrate  that  the  utmost  angle  of  possible  transmission  or 
conversely  of  emergence  from  the  first  surface  of  ordinary  crowii 
glass  with  a  refractive  index  of  1*531  does  not  exceed  40^  43',  and 
Qierefore  with  still  lighter  crown,  the  angle  behind  the  first  surfeu^ 
cannot  get  beyond  82°;  and  supposing  the  other  lenses  to  be  of 
such  a  form  as  to  bring  to  a  posterior  conjugate  focus  the  rays  of 
even  such  an  improbable  angle,  this  cannot  be  increased  either  with 
water  or  balsam  immersion,  without  destroying  that  focus  and  giving 
a  negative  result  with  no  image  in  the  eye-piece ;  therefore  tms  82^ 
must  continue  straight  in  the  balsam  medium  if  of  a  similar  refrac- 
tion to  the  glass. 

I  demonstrated  this  seventeen  years  ago,  and  till  now  no  one 
has  disputed  tiie  position  and  at  tiie  same  tii^e  tried  the  plans  for 
obtaining  full  aperture  both  of  object-glass  and  illuminator,  that 
are  now  revived  as  new  facts.  I  make  th%  following  extract  from 
the  *  Quart.  Journal  of  Mic.  Science,'  No.  XII.,  July  1855,  by  which 
it  will  be  seen  that  having  succeeded  with  the  hemispherical  lenses,  I 
felt  somewhat  diffident  about  encysting  objects  in  Mr.  ToUes' 
*'  KlluloB.'* 

'^The  sharpness  and  beauty  with  which  some  test-objects  are 
displajred  tmder  the  diminished  aperture  conseq^uent  upon  balsam 
mounting,  is,  on  first  consideration,  rather  surprising,  and  tends  to 
show  analogically  the  very  great  increase  of  distinctness  that  would 
be  obtained  if  the  object  could  be  seen  in  the  same  medium,  with 
the  fuU  aperture  of  the  object-glass.  Having  been  rather  curious 
to  know  if  objects  in  balsam  co^d  be  observed  under  such  an  ad- 
vantage, I  have  tried  a  few  experiments  which  were  successful  in 
their  results. 

'*  I  first  took  a  small  hemispherical  lens  of  about  ^^^jth  of  an  inch 
radius,  and  cemented  it  over  a  selected  specimen  of  one  of  the 
Diatomacese  (N.  Sigma)  with  Canada  balsam,   in    the  manner 
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represented  by  the  annexed  diagram It  will  be  seen  from 

the  position  of  the  object,  that  each  ray  of  light  passing  from 
that  point  through  the  surface  of  the  hemisphere  will  be  transmitted 
in  straight  lines  in  a  radial  direction  without  undergoing  any 
re&action,  the  consequence  of  which  is  that  the  full  and  un- 
diminished  aperture  of  the  object-glass  is  made  to  bear  upon  the 
object. 

"  If  an  object  is  already  covered  with  thin  glass  it  may  be  sur- 
mounted with  a  lens,  so  fieir  short  of  a  hemisphere  as  the  thickness 
of  the  coyer,  which  of  course  amounts  to  the  samo  in  effect  as  if  the 
lens  were  hemispherical.  I  have  a  specimcm  of  P.  formosum 
mounted  in  this  manner,  by  which  the  marking  are  remarkably 
well  displayed.  A  more  simple  method  of  obtaining  a  similar 
result,  is  by  the  following  course  of  piDceeding : — Spread  some  of 
the  desired  forms  of  Diaionuicem  upon  a  slip  of  glass  wuilc  in  a  moist 
state,  and  when  dry,  scatter  a  number  of  smau  fragments  of  liard 
Canada  balsam  upon  the  same  surfjEice.  Apply  heat  vertj  gradually 
and  these  will  run  into  the  form  of  a  spherule ;  they  will  next 
slowly  sink  into  a  shape  approaching  to  that  of  a  hemisphore. 
Before  the  figure  is  quite  completed,  place  the  slide  under  the 
microscope,  and  ascertain  if  any  one  of  the  nodules  of  bahtam 
exactly  covers  a  fair  specimen ;  if  not,  the  trial  must  be  repeated 
with  a  fresh  slide.  Having  found  an  object  properly  situated 
under  the  particle  of  balsam,  the  next  step  is  to  bring  the  latter 
down  to  the  form  of  a  hemisphere,  by  the  further  aid  of  heat  very 
cautiously  applied.  The  nodule  of  balsam  having  been  too  spherical 
in  the  first  instance,  will  now  ^'radually  sink,  and  must  be  repeatedly 
tested  under  the  microscope,  till  the  perfect  hemisphere  is  obtained 
without  any  retraction  bemg  produced  on  the  rays  from  the  object 
in  the  centre.  The  criteria  for  knowing  this  are :— first,  the  object 
under  the  balsam  must  be  in  the  same  plane  offocics  as  similar  dry 
objects  outside ;  secondly,  the  balsam  object  must  not  appear  more 
magnified  than  its  uncovered  fellows;  and  thirdly,  the  balsam- 
covered  object  should  not  require  a  different  adjustment  from  the 
dry  ones  on  the  same  slide.  The  exist^jnce  of  these  combined  condi- 
tions indicates  a  perfect  hemisphere. 

'•  When  an  object  is  seen  under  these  circumstances  it  at  once 
shows  the  great  increase  of  distinctness  that  is  to  be  obtained  in  the 
structure  of  the  more  difficult  diatomaceous  tests ;  when  they  are 
thus  viewed  in  Canada  balsam  with  the  full  aperture  of  the  object- 
glass,  markings  which  in  the  neighbouring  dry  objects  of  the  same 
character  are  scarcely  discernible,  are  sharply  and  distinctly  visible 
under  the  balsam  hemisphere  with  the  same  illumination. 

"  The  luminosity  of  the  field  of  view  around  the  balsam  object 
is  many  shades  darker  than  in  the  uncovered  portion  of  the  slide, 
which  appearance  is  caused  by  the  diminished  angle  or  cone  of  rays 
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of  the  illuminating  pencil  From  this  fact  it  is  evident  that  the 
theoretical  perfection  of  mounting  objects  in  this  manner  would  be 
to  enclose  them  exactly  in  the  centre  of  a  minute  sphere  of  balsam. 
In  this  case  the  pencil  of  rays,  both  from  the  achromatic  condenser 
and  object-glass,  would  pass  directly  to  the  object  without  refraction 
or  diminution ;  but  I  must  confess  that  I  have  not  been  successful 
in  effecting  this ;  it  is  very  easy  to  form  a  sphere  of  balsam  at  the 
end  of  a  needle  point  of  any  degree  of  minuteness,  but  very  diflScult 
to  coax  an  object  into  the  centre  of  such  a  spherule." 

I  have  been  engaged  in  countless  comparisons  of  object-glasses 
of  different  makers  brought  together  by  their  respective  owners, 
and  each  held  his  private  opinion  of  the  result.  I  have  avoided  any 
public  mention  of  comparative  merit  as  an  assumed  dictatorship 
l)oth  odious  and  uncalled  for ;  and  in  this  object-glass  so  confidingly 
forwarded  by  Mr.  Tolles,  I  would  not  sanction  a  trial  against  glares 
of  any  English  manufacturer,  as  it  was  sent  for  a  different  purpose. 
But  as  Mr.  Tolles  has  stated  in  allusion  te  my  |th  described  in  my 
paper  "  On  the  Construction  of  Object-glasses  "  (published  in  the 
conmiencing  numbers  of  this  Journal)  as  being  composed  of  curves 
that  he  would  not  use  on  any  account,  and  that  it  would  not  give  a 
large  angle  in  balsam  (beyond  that  assigned  by  theory)  because  it 
had  *'  no  collecting  power" ! !  I  did  therefore  venture  to  make  the 
comparison  with  tnis,  of  curves  now  obsolete,  made  twenty-two 
years  ago.  It  proved  far  superior  to  Mr.  Tolles'  (made  three  years 
ago)  on  every  object  on  which  it  was  tested.  I  have  sent  my  glass 
to  Dr.  Lawson  in  order  that  he  may  also  make  the  comparison.  I 
value  it  as  a  matter  of  history,  as  the  first  successfol  glass  with  a 
triple  beck  and  single  front,  and  showing  Podura  markings  of  a 
light  ruby  tint  on  a  green  ground,  then  a  novel  appearance,  but 
now  recognized  as  a  criterion  of  perfect  correction. 

I  do  not  wish  this  to  be  taken  invidiously,  as  Mr.  Tolles  may 
have  made  a  great  advance  since  then,  and  may  profit  by  the  hint. 
His  glass  appeared  to  have  a  compound  front.  The  single  front 
may  be  used  with  advantage  in  all  tne  powers  from  the  ^  upwards. 

I  am  now  weary  of  urging  these  reiterated  demonstrations  both 
theoretical  and  practical  of  the  angles  of  immersed  objectives,  and  must 
drop  the  question,  behoving  that  my  views  are  accepted  by  a  discri- 
minating majority,  therefore  no  reply  must  be  expected  from  me; 
Mr.  Tolles*  sect  may  set  me  down  as  an  infidel  having  faith  in  what, 
to  them,  is  an  unknown  creed,  or  as  a  serpent  deaf  to  the  voice  of  the 
charmer,  but  even  this  shall  not  provoke  an  answer.  As  I  before 
stated,  I  had  no  wish  to  discuss  the  question  further  with  Mr. 
Tolles,  and  the  necessity  of  testing  the  aperture  of  his  glass  sent  for 
the  purpose  is  an  apology  for  my  reappearance. 

F.  H.  Wenham. 
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Mtcrotcopic  lAfe  at  the  Bed  of  the  Mediterranean. — We  would 
merely  allnde  to  this  subject  for  the  purpose  of  referring  oar  readers 
to  the  splendid  paper  of  researches  on  ocean  currents  generally,  and 
Titality  at  different  depths  in  the  Mediterranean  and  other  seas,  by 
Dr.  B.  W.  Carpenter,  F.B.S.,  which  occupies  a  whole  number  of  the 
Proceedings  of  the  Royal  Society,  extending  to  about  110  pages.  It  is 
of  special  importance,  from  the  justification  it  affords  to  the  hypo- 
theses of  the  late  Edward  Forbes,  F.R.S.,  who  made  most  of  his 
researehes  in  the  Mediterranean.  Dr.  Carpenter  states,  in  reference  to 
this  subject, — **  I  am  disposed  to  believe,  therefore,  that  in  the  Medi- 
terranean basin,  the  existence  of  animal  life  in  any  abundance  at  a 
depth  greater  than  200  fi&thoms  will  be  found  quite  exceptional ;  and 
that,  witibout  pronouncing  its  depths  to  be  absolately  azoie,  we  may 
safely  assert  them  to  present  a  most  striking  contrast,  in  respect  of 
animal  life,  to  those  marine  Paradises*  which  we  continually  met  with 
in  the  Eastern  and  Northern  Atlantic  at  depths  between  500  and 
1200  fathoms.  And  I  have  the  satisfiEustion  of  finding  that  my  con- 
clusion on  this  point  is  entirely  borne  out  by  the  results  of  the 
dredgings  carried  on  in  the  Adriatic  by  Dr.  Oscar  Schnridt;  who 
fSinmd  tiie  like  barrenness  at  depths  below  150  fathoms,  except  as 
legards  Foramifdfera,  Baihybius,  and  CoccolUhs,  Atter  a  most  care- 
fnl  mierosoopic  examination  of  the  mud  obtained  from  the  depths  of 
the  Mediterranean,  I  feel  justified  in  saying  that  even  of  these  lowest 
organisms  scarcely  any  traces  are  to  be  found. — Thus  it  appears  that 
Edward  Forbes  was  quite  justified  in  the  conclusion  he  drew  a$  regards 
the  fortitmlar  locality  he  had  invesiigaUd;  and  that  his  only  mistake  lay 
in  snppoong  that  the  same  conditions  would  prevail  in  the  open  ocean  " 

A  MUe  in  the  Ear  of  an  Ox. — At  a  meeting  of  the  *  Academy  of 
Natural  Sciences  of  Philadelphia,'  whose  report  we  have  only  now 
received.  Professor  Leidy  said  he  had  receive!  a  letter  from  Dr.  Charles 
8.  Tnmbull,  in  which  he  stated  that  while  studying  the  anatomy  of 
the  ear  he  had  discovered  in  several  heads  of  steers,  at  the  bottom 
of  the  external  auditory  meatus,  a  number  of  small  living  parasites. 
They  were  found  attached  to  the  surface  of  the  membrana  tympani. 
Specimens  of  the  parasite  preserved  in  glycerine,  and  a  petrosal  bone 
with  the  membrana  tympani,  to  which  several  of  the  parasites  were 
dinging,  were  also  sent  for  examination.  These  prove  to  be  a  mite 
or  acams,  apparently  of  the  genus  Oanuuus.  The  body  is  ovoid, 
transliioent  white,  about  J  of  a  line  long,  and  }  of  a  line  wide.  The 
limbs,  jaws,  and  tiieir  appendages,  are  brown  and  bristled.  The  body 
is  smooth  or  devoid  of  bristles.  The  limbs  are  from  |  to  ^  a  lino 
long.  The  feet  are  terminated  by  a  five-lobed  disk  and  a  pair  of 
claws.  The  palpi  are  six-jointed.  The  mandibles  end  in  pincers  or 
diel»,  resembling  lobster  claws.  The  movable  joint  of  the  chelaB  has 
two  teeth  at  tiie  end.     The  opposed  extremity  of  the  fixed  joint  of  the 

*  This  word  is  used  lo  the  sense  familiar  to  the  Greek  scholar. 
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obelaB  is  narrow,  and  ends  in  a  hook.  Whether  this  mite  is  a  true 
parasite  of  the  ear  of  the  living  ox,  or  whether  it  obtained  access  to 
the  position  in  which  it  was  found  after  the  death  of  the  ox  in  the 
slaughter-house,  has  not  yet  been  determined.  Dr.  Tumbnll  ob- 
■eryed  it  only  in  the  position  indicated. 

Tea  and  Cotton  Blights. — ^Grevillea'  for  December  contains  an  inter- 
esting paper  on  the  above,  by  the  editor,  Mr.  M.  C.  Cooke,  M.A.    He 
says  that  the  tea-planters  of  Cachar  have  been  complaining  of  late 
that  the  leaves  of  the  tea-plants  have  become   blighted,  so  as  to 
interfere  seriously  with  the  production  of  tea.     Two  or  three  of  the 
diseased  leaves  have  been  sent  us  for  examination.     They  were  not  in 
good  condition  for  the  purpose,  but  on  one  we  detected  some  punctures 
of  an  insect,  and  on  two  of  the  others  a  parasitic  fungus.     The  leaves 
are  blistered,  deformed,  and  stunted ;  the  fungus  appearing  on  both 
surfaces  like  minute  black  points.     The  following  is  a  description 
drawn  up  from  the  dry  spepimens : — Henderaonia  thececola,  sp.  nov. — 
Perithecia  globose,  black,  prominent,  pierced  at  the  apex,  scattered 
over  both  surfaces,  or  sub-gregarious ;  spores  cylindrical,  rounded  at 
the  ends,  triseptate,  pale  brown,  on  long  hyaline  pedicels  (*0004- 
•0005  in.),  01- '0125  mm.  long,  without  the  pedicels.     On  leaves  of 
7%ea.    Cachar,  India.    The  ultimate  cells  have  sometimes  a  more 
hyaline  appearance,  but  we  could  detect  no  terminal  cilia,  otherwise 
it  reminds  us  of  such  species  of  Pestalozzia  as  P.  Chieptni,  which  occurs 
on  Camellia  leaves.     The  only  remedy  we  can  suggest  is  to  pick  off 
the  diseased  leaves  and  bum  them.    What  portion  of  the  destruction 
is  also  due  to  the  insect  we  have  no  material  for  determination,  but 
both  are  probably  culpable.     From  Dharwar  we  have  also  received 
samples  of  "Black-blight"  on  naturalized  American  cotton.     The 
cotton  presents  but  little  external  indication  of  disease  so  long  as  the 
seeds  remain  entire,  but,  on  crushing  the  seed,  the  cotton  becomes 
covered  with  a  sooty  powder,  which  at  first  we  were  disposed  to  regard 
as  the  spores  of  a  species  of  Ustilago,  which  entirely  fills  the  seed. 
After  a  closer  examination,  however,  we  became  satisfied  that  the 
spores  are  concatenate,  being  produced  in  chains,  or  jointed  threads,  in 
the  interior  of  the  seed,  and  afterwards  break  up  into  subglobose 
spores.     This  is  rather  an  anomalous  habitat  for  a  Tortda,  but  such, 
nevertheless,  we  are  disposed  to  regard  it,  and  append  its  description. 
Tortda  incarcerata.   sp.   nov.  —  Produced  within  the  seeds  of  Ooi^ 
sypium.     Threads  simple,  or  slightly  branched,  breaking  up   into 
minute,  subglobose,  fuliginous  spores.    Within  cotton  seed.    Dharwar, 
India.     It  is  rather  to  be  presumed  that  the  Tonila  makes  its  appear- 
ance after  the  commencement  of  decay  in  the  seed,  stimulated  by 
moisture,  than  that  it  should  be  the  cause  of  disease  in  the  plant 
The  species  of  Torula  with  which  we  are  acquainted  are  proauced 
upon  decaying  substances,  and  we   have  no  experience  of  any  one 
causing  disease  in  living  plants.     Had  this  proved  to  have  been  a 
species  of  Ustilago,  the  case  would  have  been  different,  but  we  believe 
that,  notwithstanding  its  habitat,  we  are  justified  in  placing  it  with 
Tonda. 
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A  Microscopical  Life-slide  has  been  described  in  an  American 
Jonmal,*  whien  will  not  appear  novel  to  some  of  oar  readers,  though 
it  is  described  as  new.  It  is  constructed  to  retain  the  greatest  quantitj 
of  material  nnder  the  smallest  cover  glass,  and  is  designed  to  be  nsed 
with  the  highest  powers  of  the  microscope  for  studying  the  bacteria, 
vibriones,  and  other  very  low  forms  of  life.  The  slide  consists  of  a 
central  polished  cavity,  about  which  is  a  similar  polished  bevel ;  and 
from  the  bevel  outward  extends  a  small  cut,  the  object  of  which  is  to 
afford  an  abundance  of  fresh  air  to  the  living  things  within,  as  well  as 
to  relieve  the  pressure  which  shortly  would  become  so  great,  from  the 
evaporation  of  the  liquid  within,  as  to  cause  the  destruction  of  the  cover 
glass.  No  special  dimensions  are  stated  for  the  central  cavity.  The 
bevel  is  usually  \  inch  in  diameter ;  the  small  canal  is  cut  through 
the  inner  edge  of  the  bevel  or  annular  space,  outward,  for  the  purpose 
named  above.  It  is  found  upon  enclosing  the  animalculsB,  ^c,  that 
&ey  will  invariably  seek  the  edge  of  the  pool  in  which  they  are  con- 
fined, and  the  bevelled  edge  permits  the  observer  to  take  advantage  of 
this  disposition ;  for  when  beneath  it,  the  objects  are  within  range 
of  the  high-power  glasses.  Another  very  important  feature  in  the 
device  is  the  fact  that  a  preparation  may  bo  kept  within  it  for  days  or 
weeks  together,  without  losing  vitality,  owing  to  the  simple  arrange- 
ment for  supplying  fresh  air.  *'  We,"  says  the  writer,  ^  have  repeatedly 
bad  the  opportunity  of  witnessing  the  u^  of  this  slide,  and  are  con- 
vinced that  nothing  of  the  kind  has  yet  been  devised  which  can  equal 
it  in  excellence  either  for  observing  or  generating  the  lower  forms  of 
life." 

A  Xevi6W  of  the  "  Kew  Conspectus  of  the  Families  and  Oenera 
of  BiatomacesB,"  by  Professor  H.  L.  Smith,  has  been  publidied  in 
*  Grevillea,'  by  Mr.  F.  Eitton,  in  which  he  says  that  the  Professor  **  has 
applied  the  pruning  knife  most  unsparingly,  doubtless  to  the  great 
disgust  of  the  '  species  mongers.'  Some  of  the  genera  might,  he  thinks, 
have  been  retained  with  advantage ;  for  example,  the  Gampylodisci, 
which  have  been  relegated  to  the  SurirellsB.  This  genus  has  two 
unvarying  characteristics,  viz.  the  circular  form  of  the  valves,  and 
the  median  space  of  the  two  valves  of  the  frustule  are  always  at 
ri^t  angles  to  each  other;  consequently  the  valve  must  be  truly 
circular.  Professor  W.  Smith,  the  author  of  the  'Synopsis,*  has 
erred  in  placing  Campyhdisciu  tpiralis  in  that  genus.  Eutzing  was 
ri^t  in  making  it  a  species  of  Surirella  {S,  spiralis).  The  union 
of  the  genera  Trioeratium  and  Amphitetias  with  Biddulphia  we 
think  will  not  be  generally  accepted ;  to  do  so  necessitates  the 
enlargement  of  the  generic  characters  of  the  last  to  too  great  an  ex- 
tent The  number  of  species  will  also  be  inconveniently  large.  The 
genus  Trioeratium  might,  we  think,  be  united  to  Amphitetras  without 
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much  alteration  of  the  generic  character.  The  author  is,  no  doubt, 
right  in  abolishing  the  conditions  of  stipitate,  tubular,  <&c.,  as  being  of 
no  value.  He  remarks,  *  The  conditions  frondose,  siipiUUe,  JilamentouSy 
tubvlary  &c.,  I  have  not  considered  sufficient  to  warrant  the  formation 
of  new  genera.  A  long  study  of  living  forms  has  convinced  me  that 
these  characters  are  fleeting — not  to  be  relied  on,' " 

A  Latin  Work  on  the  Desmidise,  which  contains  100  pages  and 
five  plates,  has  been  issued  by  the  Royal  Society  of  Sciences,  at  Upsala. 
It  is  under  the  authorship  of  M,  P.  M.  Lundel,  and  is  said  to  be  a  very 
good  book. 


COEEESPONDENCE. 


The  Mistake  about  Objectives  used  Binocularly. 

To  the  Editor  of  the  ^Monthly  Microscopical  Journal,^ 

Clifton,  Bristol,  Dec.  11,  1872. 

Sib,  —  Immediately  I  observed  Mr.  Wenham's  letter  in  your 
December  number,  in  reply  to  mine  of  the  19th  Oct.,  I  wrote  to  the 
gentleman  who  furnished  me  with  the  information,  and  he  replied  to 
this  effect  —  that  he  decidedly  objected  to  his  name  being  men- 
tioned, and  added,  "  you  misunderstood  what  I  said,  and  Mr.  Wenham 
has  misunderstood  what  you  wrote." 

Now  I  must  repeat  that  what  I  stated  in  my  letter  to  the  '  Monthly 
Microscopical  Journal  *  was  precisely  what  he  did  say  in  our  con- 
versation on  the  subject,  and  also  that  ^  the  statement  relative  to  the 
matter  was  made  during  a  casual  conversation  al^the  meeting  of  the 
Society,  several  members  standing  near,  any  one  of  whom  might  have 
heard  what  was  said,  and,  that  it  was  made  without  the  slightest 
reservation  as  to  its  publicity,  so  that  at  the  time  I  neither  doubted 
its  correctness,  nor  imagined  anything  to  the  contrary  of  its  being 
commonly  known. 

Although  I  do  not  enjoy  the  pleasure  of  Mr.  Wenham's  acquaint- 
ance personally,  I  very  much  regret  that  he  should  have  been  annoyed 
by  the  publication  of  what  appears  to  him  to  be  an  absolute  untruUi. 

I  am,  Sir,  yours  truly, 

Samuel  Smith, 

Surgeon. 

A  Microscopical  Puff. 

To  the  Editor  of  the  ^Monthly  Microscopical  Journal.* 

King's  College,  Dec,  21, 1872. 
Snt, — On  the  18th  instant  a  paragraph,  headed  '*  Royal  Micro- 
scopical Society,"  and  purporting  to  give  an  account  of  the  **  Annual 
Soiree,"  held  on  the  11th,  appeared  in  *  The  Times,'  and  I  believe  in 
some  other  papers. 

No  '*  Annual  Soiree  "  was  held  on  that  occasion,  but  a  private 
Scientific  Evening,  as  reported  in  this  number  of  the  Journal. 
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The  writer  of  the  paragraph  in  qoBBiion  eridently  intended  to  oonvej 
an  idea  that  an  objective  by  Hartnack  was  of  each  onnaual  merit  as  to 
deserve  to  be  singled  ont  for  honourable  mention  bejond  all  others. 

In  case  anyone  ahoold  sappoee  that  this  paragraph  is  sanctioned 
by  the  Council  of  the  Society,  I  beg  you  will  allow  me  to  state  that 
the  J  entirely  repudiate  it,  and  have  the  strongest  objection  to  the 
abase  of  the  Society's  name  for  any  purpose  of  trade  puffing. 

There  is  no  member  of  the  Council  who  would  refuse  to  recognise 
the  merit  of  Mr.  Hartnack's  work;  but  justice  to  other  eminent 
makers  would  entirely  preclude  the  sort  of  notice  the  objectionable 
paragraph  contains. 

Dr.  Carpenter's  object  can  be  shown  distinctly  with  a  good  jth 
or  jib,  and  specimens  of  Bhomboides  have  frequently  been  displayed 
witb  ^  inch. 

I  remain,  Sir,  your  obedient  servant, 

HsNBT  J.  Slack, 

Sec,  R»  M.  8, 
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BOYAL   MiCBOSCOPICAL   SoCIETY. 

Kino's  Colleob,  Dec,  4,  1872. 
W.  Kitchen  Parker,  F.RS.,  President,  in  the  chair. 
The  minutes  of  the  last  meeting  were  read  and  confirmed. 

A  list  of  donations  was  read,  and  a  vote  of  thanks  passed  to  the 
respeciiTe  donors. 

The  Secretary,  Mr.  Hogg,  announced  that  some  beautiful  photo- 
graphs of  the  19th  band  of  Nobert's  lines  had  been  received  from 
Dr.  Woodward,  of  the  U.  S.  Army.  Dr.  W.  had  also  forwarded  a 
photograph  of  a  diatom,  which  he  called  Fruatulia  Saxoniccu  He  (Mr. 
Hogg)  thought  it  very  much  like  Navicula  rhomhoides.  He  wished 
some  of  the  Fellows  would  carefully  examine  these  objects  and  name 
them  more  definitely  and  correctly.  He  might  mention,  with  reference 
to  Shomhoides,  he  was  ablo  to  resolve  it  very  satisfactorily  with  an 
old  I  and  Wenham's  now  illuminator.  The  \  objective  was  one  made 
by  Andrew  Boss  twenty-five  years  ago. 

Mr.  Slack  called  attention  to  the  &ct  that  in  the  diatom  photographs 
there  were  spurious  linos  shown  outside  the  picture  of  the  object 
itself. 

Mr.  Slack  then  said,  the  Fellows  would  perhaps  remember  the 
observations  made  by  Mr.  Stewart  at  the  last  meeting  of  the  Society, 
which  tended  to  show  that  the  apparent  hexagons  in  certain  diatoms 
were  real.  Apart  from  the  special  optical  considerations  advanced 
by  Mr.  Stewart,  the  question  yery  much  turned  upon  the  appearance 
displayed  along  lines  of  fracture.  He  had  sought  out  a  good  many 
fractured  diatoms,  and  in  such  forms  as  Coscinoditcus  octdus  Iridis, 
and  Triceratium  favus^  the  lines  of  fracture  showed  the  lines  bounding 
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the  hexagons  to  be  tlie  strongest  parts,  and  led  to  the  belief  the 
hexagonal  markings  on  such  diatoms  were  real ;  but  in  the  pleuro* 
sigmas,  and  in  many  others,  including  several  circular  ones,  the  lines 
of  firacture  passed  between  the  bead  rows,  as  long  since  shown  by 
Mr.  Wenham.  The  structure  of  the  hexagonal  diatoms  did  not,  how- 
ever, vary  in  principle  from  the  others,  as  there  was  evidence  tlmt  the 
whole  floor  of  the  hexagons  was  made  up  of  minute  spherules.  He 
hoped  to  publish  some  specimens  of  fracture  where  the  hexagonal 
markings  were  real,  so  that  the  Fellows  might  institute  a  comparison 
between  them  and  those  which  corresponded  with  simple  beaded 
structures. 

Mr.  Gayer  then  read  a  paper  "  On  a  New  Form  of  Micro-spectro- 
scope." 

Mr.  Wenham  thought  the  arrangement  described  by  Mr.  Gayer 
remedied  one  very  great  objection  to  the  use  of  the  ordinary  form  of 
micro-spectroscope.  In  the  usual  form  the  slit  is  placed  in  the  eye- 
piece, and  the  view  is  often  drowned  by  diffraction  lines.  His  impres- 
sion was  that  putting  the  slit  in  the  position  indicated  by  Mr.  Gayer 
would  obviate  the  objection  alluded  to  altogether. 

Mr.  Hogg  said,  there  could  be  no  doubt  that  the  slit  was  placed 
by  Mr.  Gayer  in  the  proper  position.  But  he  thought  Mr.  Gayer 
had  laid  too  much  stress  on  the  dispersive  power  of  his  instrument. 
It  had  been  the  object  of  Mr.  Browning  to  get  rid  of  dispersion :  his 
object  was  not  to  get  dispersion,  but  a  perfect  image,  with  as  little 
dispersion  as  possible.  It  was  not,  as  in  the  telescope,  an  object  to 
divide  the  sodium  band,  but  it  was  a  thing  of  great  importance  to  get 
a  sharp,  definite  band  under  the  microscope,  and  to  be  quite  sure  that 
the  substance  under  examination  always  gave  bands  in  the  same 
part  of  the  spectrum.  Mr.  Gayer  said,  that  by  using  a  deeper  eye- 
piece it  was  possible  to  remedy  a  defect  in  the  instrument  ho  was 
using.  He  (Mr.  Hogg)  asked  Mr.  Grayer  if  he  had  examined  a  difficult 
test,  the  chloride  of  calcium  and  cobalt,  which  was  a  very  good 
one? 

Mr.  Ingpen  said,  the  form  of  Browning^s  speclxoscope  is  that  in 
which  the  intermediate  lenses  are  dispensed  with,  and  the  only  thing 
between  the  objective  and  the  eye  was  the  collimating  lens.  That  gave 
the  sharpest  spectra  of  anything  he  had  ever  seen.  There  was  the 
collimating  lens  just  in  front  of  a  series  of  prisms  which  were  viewed 
through  a  small  aperture  in  the  other  end  of  the  instrument.  No 
•eye-piece  or  intermediate  lens  of  any  kind  was  used.  The  whole  in- 
strument was  put  in  instead  of  the  eye-piece,  after  having  focussed  the 
object  with  the  ordinary  eye-piece,  and  a  sharp,  beautiful  short  spec- 
trum was  obtained.  Mr.  Browning  got  rid  of  stray  rays  by  slipping 
a  cap  on  the  end  of  the  objective,  and  then  bringing  that  cap  down  so 
as  to  touch  the  object. 

Mr.  Slack  would  mention  that  the  form  desirable  for  a  spectro- 
scope depended  necessarily  on  the  purpose  for  which  it  was  to  be 
used.  The  micro-spectroscope  had  been  usually  employed  to  examine 
objects  which  give  cloudy  bands.  It  is  a  peculiarity  of  these  bands 
to  be  like  astronomical  nebulffi  in  the  telescope.     Consequently,  if 
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there  was  too  mach  dispersioii,  the  bands  were  thinned  out  eo  much 
that  it  could  not  be  seen  where  they  ended.  So  if  absorption  bands 
were  over  magnified,  failure  would  again  be  the  result  For  absorption 
bands  enough  dispersion  was  wanted  to  render  them  easily  separable. 
There  should  not  be  more  dispersion,  as  it  rendered  the  band  difficult 
to  be  measured.  With  respect  to  the  size  of  objects,  he  had  shown 
about  ^rd  or  ^th  of  the  human  blood  globule  with  a  20th  objectiTe, 
and  the  Sorbj-Browning  spectroscope,  and  had  brought  out  the  cha- 
racteristic bands.  The  blood  globule  as  to  size,  was  about  the  4000th 
of  an  inch,  and  a  ^  of  that  was  an  excessively  small  object. 

Dr.  Lawson  inquired  whether  the  ordinary  system  of  measurement 
could  be  adopted  in  Mr.  Graycr's  instrument. 

Mr.  Grayer  replied  he  believed  it  could.  With  regard  to  the  dis- 
persive power  of  the  instrument  he  had  described,  ^ere  were  two 
prisms  in  the  tube,  and  it  would  be  optional  for  anyone  to  have  either 
of  them. 

Mr.  Wcnham  said  he  thought  the  micro-spectroscope  should  be 
made  more  universally  to  bring  out  Fraunhofer's  lines  fully.  The 
arrangement  Mr.  Grayer  had  introduced  would  effect  that  object  far 
more  perfectly  than  the  form  of  spectroscope  generally  used. 

Mr.  Ingpen  said  he  could  bring  out  Fraunhofer's  lines  beautifully 
with  Browning's  small  spectroscope. 

A  vote  of  thanks  was  given  to  Mr.  Gayer. 

Dr.  Boyston-Pigott  read  a  paper  '^  On  a  New  Method  of  Using  a 
Micrometer." 

Mr.  Wenham  said  he  thought  it  was  very  desirable  to  get  an 
aerial  image  with  a  distant  micrometer  in  the  same  plane  with  the 
object ;  bemuse  in  that  case  you  can  dispense  with  extra  surfaces  in 
th^  eye-piece.  If  he  understood  Dr.  Pigott  correctly,  he  has  attained 
that  end. 

Dr.  Pigott  assented ;  a  vote  of  thanks  was  unanimously  accorded 
to  hiuL 

The  President  then  read  a  paper  "  On  the  Histology  and  Growth 
of  the  Skull  of  Tit  and  Sparrow-Hawk." 

A  vote  of  thanks  was  passed  to  the  President  for  his  interesting 
paper. 

Donations  to  the  Library,  from  Nov.  6th  to  Dec.  4th,  1872 : — 

From 

Land  and  Water.    Weekly        The  Editor. 

Natoxe.     Weekly         Ditto, 

Athenttum.    Weekly Ditto, 

Society  of  Arts  Joumal.    Weekly     Society. 

Quarterly  Joomal  of  the  Geological  Society,  No.  112 Ditto. 

The  Microscopical  Theatre  of  Seeda,   By  James  Parsons.    Vol.  1, 

1745         Dr,  Malar. 

Boyal  Society's  Catalogue  of  Scientific  Papers.    Vol.  6       . .      . .  RoycU  Soctety, 
On  the  Natural  System  of  Botany.    By  Benjamin  Clarke,  F.L.S., 

1866        Author. 

On  New  British  Oraptolitee.    By  John  Hopkinson,  F.G.S Ditto. 

WaLTKR  W.   RBKVlCSy 

A  ssist  .-Secretary . 
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Scientijic  Evening  of  the  Royal  Microscopical  Society, 

Dec.  11,  1872. 

On  tho  above  evening  a  numerous  company  of  Fellows  assembled 
in  the  great  ball  of  King's  College,  kindly  lent  for  the  purpose,  for 
inspection  of,  and  for  conversation  upon,  the  numerous  objects  of  special 
interest  which  were  exhibited.  Many  of  the  physiological  preparations 
— such  as  Mr.  Stewart's,  Mr.  Ley's,  Mr.  Needham's,  &c. — were  ex- 
tremely fine.  The  Appendicularia,  exhibited  by  Mr.  Alfred  Sanders, 
and  a  preparation,  showing  striped  muscular  fibre  in  the  larva  of  a 
tape-worm,  attracted  great  attention.  Mr.  Renny,  of  Hereford,  sent, 
and  Mr.  Beeves  exhibited,  a  microscopic  fungus,  Helicomycea  roaeus, 
new  to  this  country. 

An  opportunity,  as  will  be  seen  from  the  subjoined  list,  was 
afforded  of  comparing  new  objectives  by  eminent  English  and  Con- 
tinental makers.  Messrs.  Powell  and  Lealand  exhibited  an  ^i^ 
and  -^jjih;  Mr.  Eoss  showed  glasses  of  Mr.  Wenham's  recent  con- 
struction; while  Mr.  Hogg  and  Mr.  Mayall  showed  the  works  of 
Hartnack  and  Schieck. 

Dr.  Pigott  and  Mr.  Ingpen  exhibited  their  methods  of  ascertaining 
magnifying  power;  and  Mr.  Stephenson  showed  with  his  binocular 
arrangement  fine  specimens  of  fractured  valves  of  coacinodigciy  &c., 
mounted  in  bisulphide  of  carbon,  and  viewed  with  an  |th.  The  effect 
of  this  highly  refractive  fluid  was  remarkable  for  the  distinctness  with 
which  it  displayed  details  not  seen  when  balsam  is  employed. 

Mr.  Browning  showed  a  set  of  diffraction  bands,  ruled  by  Nobert, 
to  exhibit  a  series  of  prismatic  colours ;  and  a  section  of  opals  in  the 
matrix,  from  South  America. 

Mr.  Curteis  exhibited  a  chigoe  in  situ;  and  Mr.  Baker  an  elegant 
slide  of  butterfly  scaleii  and  diatoms,  arranged  to  form  a  floral  device. 

Mr.  Ackland  exhibited  a  slide  of  diatoms,  grown  on  a  glacier  of 
the  Khone. 

Mr.  Swift  exhibited  a  new  and  very  small  pocket  microscope, 
described  by  Professor  Brown ;  and  Mr.  How  sent  specimens  of  Dr. 
Guy's  hand  microscope. 

The  Council  have  to  thank  Mr.  Baker,  Mr.  How,  Messrs.  Home  and 
Thomthwaite,  and  Mr.  Norman,  for  their  kindness  in  lending  lamps. 

The  subjoined  list  is  not  as  complete  as  could  be  wished,  as  several 
exhibitors  omitted  to  supply  names  and  descriptions  of  their  objects. 

The  Council  observed,  with  great  satisfaction,  that  many  Fellows 
came  from  long  distances  to  be  present  on  this  occasion,  and  much 
gratification  was  expressed  by  all  who  attended  this  second  Scientific 
Meeting  of  the  present  session. 


Objects  and  Apparatus  Exhibited, 

Mr.  John  Mayall,  jun. :  A  new  inmiersion  No.  8  objective,  made 
by  M.  Prazmowski,  of  the  firm  of  Hartnack  and  Co.  Of  this,  Mr.  Hogg 
observes, — '*  This  objective  has  a  focal  length  of  about  one-sixth  of  an 
inch,  and  has  been  specially  made  for  physiological  investigations. 
Its  defining  power  and  clearness  of  imago  were  admirably  displayed 
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on  the  '  Bhomboides '  with  an  eye-pieoe  that  gave  a  magnification  of 
upwards  of  1200  x-  One  of  Dr.  Carpenter's  spiral  thread-oells 
(Ammodisau  Lindahli)  was  shown  with  most  satisfeu^tory  results/' 

Mr.  Jabez  Hogg  :  An  old  ^  of  Andrew  Boss,  and  the  new  **  Beflez 
Illuminator  "  of  Wenham.  P.  angulaium  and  Rkombaides  were  brought 
out  in  lines  and  dots,  in  a  perfectly  clear  and  crisp  manner,  and 
without  difficulty.  He  also  showed  several  objectives  by  F.  W. 
Schieck,  of  Berlin.  As  these  only  came  into  his  possession  an  hour 
before  the  time  of  meeting,  it  is  almost  impossible  to  speak  of  their 
performance.  He  found  that  a  yVth  immersion  tested  on  "Bhom- 
boides" and  on  Dr.  Carpenter's  test  "thread-cells."  gave  fine  defi- 
nition, with  good  penetration. 

Mr.  Browning:  A  set  of  Nobert's  lines.  A  section  of  opal  in 
matrix,  from  South  America. 

Mr.  Loy:  Preparation,  showing  anatomy  of  leech,  and  illustra- 
tions of  his  method  of  dissecting. 

Mr.  F.  H.  Ward:  Bectangnlar  crystals  of  uric  acid. 

Mr.  S.  J.  M'Intire :  Podura,  TempleUmia  niiida  alire,  hatched  and 
brud  in  captivity. 

Messrs.  Boss :  Their  new  patent  ^  inch  and  ^  object-glasses. 

Dr.   Boyston-Pigott :    A  new  aerial  micrometer  for   the  stage, 
measuring  to  the  100,000th  of  an  inch ;  and  a  new  lens  micrometer 
for  estimating  power  to  supersede  the  Canada-balsam  micrometer, 
f  Mr.  Thomas  Curteis :  A  chigoe  in  ntu, 

Mr.  Charles  Baker :  A  slide,  with  400  butterfly  scales  and  diatoms, 
arranged  as  a  vase  of  flowers. 

Dr.  W.  J.  Gray :  Parasitic  growths  in  Closterium. 

Mr.  Charles  Stewart:  Vertical  section  of  the  compound  eye  of 
blow-fly,  &c. 

Dr.  Millar :  Stephenson's  new  binocular  as  a  dissecting  microscope. 

Mr.  J.  W.  Stephenson :  Diatoms  mounted  in  bisulphide  of  carbon, 
with  a  Boss'  ^th,  on  his  new  binocular  microscope ;  and  the  Test 
Podura  scale. 

Mr.  H.  J.  Slack :  Sepal  of  gum  cistns,  with  polarized  light.     A 
fractured  valve  of  Coscinodiscw  octdus  India,  showing  the  r^lity  o 
the  hexagonal  markings. 

Mr.  Thomas  C.  White :  Hippuric  acid  crystals  recrystallizod  over 
fuming  sulphur. 

Mr.  John  Ingpen :  Photograph  of  Fraiinhofer's  metzotint  of  the 
solar  spectrum. 

Mr.  James  How :  Dr.  Guy's  "  Illuminator  hand  microscope." 

Mr.  J.  C.  Sigsworth :  Transverse  section  of  Acrodadia  mammiUata, 
dry,  with  combined  reflected  and  transmitted  oblique  (white  cloud) 
illumination,  by  means  of  one  light. 

Messrs.  Powell  and  Lealand :  Scale  of  Podura,  with  ^V^^  object- 
glass,  2500  diameters ;  and  Pleurosigma  angulaium,  with  ^^th  object- 
glass,  4000  diameters. 

Dr.  Butherford :  An  injecting  apparatus.  The  pressure  obtained 
from  a  column  of  water.  This  appears  to  be  the  cheapest  and  best 
form  of  injecting  apparatus. 

.  Mr.  H.  F.  &iles:  Some  new  forms  of  Foraminifora. 
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Mr.  Alfred  Sanders :  The  larva  of  an  ascidian ;  and  striated  mus- 
otdar  fibre  from  the  larva  of  a  tape-worm. 

Mr.  Moginie:  Some  selections  of  DiatomacesB  from  Montery 
earth,  &c 

Mr.  James  Swift :  Professor  Brown's  pocket  microscope,  &c. 

Mr.  Amos  Topping :  Injected  bone  of  kitten,  and  section  of  carti- 
lage injected. 

Mr.  William  Ackland  :  Diatoms  from  the  glacier  of  the  Rhone. 

Messrs.  Beck :  Some  injected  preparations. 

Mr.  Walter  W.  Beeves :  Edicomyces  roaeus  (Link),  a  fungus,  new 
to  this  country,  and  some  acari,  supposed  to  be  undescribed. 


Medical  Microscopical  Society. 

At  the  second  General  Meeting  of  this  Society,  held  at  St.  Bartho- 
lomew's Hospital  on  Friday,  Dec.  6,  W.  Morrant  Baker,  Esq.,  in  the 
ohair,  the  minutes  of  the  previous  meeting  were  read  and  confirmed. 
Mr.  Jabez  Hogg  gave  some  account  of  the  proceedings  of  the  Pro- 
visional Committee,  of  which  he  was  Chairman,  and  then  the  Secretary 
(Mr.  Groves)  read  a  code  of  rules,  which  it  was  proposed  to  adopt, 
and  which  was  passed,  with.bnt  few  amendments. 

The  following  gentlemen  were  elected  as  officers : — 

President  Mr.  Jabez  Hogg. 

J  Dr.  H.  Lawson. 
*        *    (Dr.  F.Payne. 

Treasurer Mr.  T.  C.  White. 


Vice-Presidents 


Hon.  Secretaries 

Committee : — 

St.  Bartholomew's 
Charing  Cross 
St.  George's.. 
Guy's    .. 
Eing*s  College 
London 
St.  Mary's 
Middlesex     .. 
St.  Thomas's 
University  College 
Westminster 


I  Mr.  C.  H.  Golding  Bird. 
(Mr.  J.  W.  Groves. 


Mr.  H.  £.  Symons. 
P.  M.  Bruce. 
Mr.  E.  C.  Baber. 
Mr.  A.  £.  Durham. 
Dr.  U.  Pritchard. 
Mr.  J.  Needham. 
Mr.  Giles. 
Mr.  B.  T.  Lowne. 


Cabinet  and  Exchange  Com- 
mittee : — 


Mr.  E.  A.  Schafer. 
Mr.  Geo.  CowelL 

Mr.  E.  C.  Baber. 
Mr.  J.  Needham. 
Dr.  Urban  Pritchard. 
Mr.  F.  H.  Ward. 

The  place  of  meeting  was  not  decided  upon,  but  the  meetings  will 
take  place  on  the  third  Friday  in  each  month,  from  October  to  July 
inclusive,  and  the  subscription  will  be  10s.  per  annum,  without  any 
entrance  fee. 

Intending  members  are  requested  to  forward  their  names,  qualifioa- 
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iionB  or  medical  school,  and  addresses,  to  Mr.  T.  0.  White,  32,  Belgraye 
Bead,  Pimlico,  S.W.,  or  to  Mr.  J.  W.  GroTes,  St.  Butholomew*! 
Hospital,  Smithfield,  E.G. 

The  next  meeting,  of  which  due  notice  will  be  given,  will  take 
place  on  the  third  Friday  in  January. 

Bbighton  and  Sussex  NATUBix  History  SociEry. 

• 

October  24th. — Microscopical  Meeting.  Mr.  0.  Scott,  President, 
in  the  chair.    Dr.  Halli&x  on  **  The  Invertebrate  Eye." 

When  asked  to  introduce  the  subject  of  the  invertebrate  eye, 
between  which  and  the  yertebrate  were  great  points  of  dissimilarity, 
he  felt,  from  having  made  sections  for  the  microscope  of  the  eyes  of 
insects  and  crustaceans,  he  might  be  able  to  direct  the  minds  of 
some  of  his  hearers  to,  not  simply  an  admiration  of  a  beautiful  object, 
but  the  establishing  a  principle,  which  should  guide  all  inquiry,  vU, 
the  tracing  out  a  unity  of  phm  where  there  appeared  to  be  diversity 
of  structure.  Whatever  organ  we  investigated  in  any  class  of  the 
animal  creation  should  be  compared  with  the  same  organ  in  other 
classes,  in  order  to  show  their  connection  by  some  general  plan  of 
unity.  As  an  example  of  what  might  be  deduced  by  comparison,  he 
might  mention  what  Mr.  Wonfor  had  proved.  He  found  certain 
scales,  called  battledores  and  plumules,  only  on  the  males  of  certain 
butterflies,  and  pursuing  the  plan  of  comparison,  he  had  arrived  at 
a  general  law  that  any  butterfly  on  which  such  scales  were  found  was 
invariably  a  male. 

Newton,  who  brought  the  seemingly  chaotic  mass  of  stellar  and 
planetary  matter  not  only  into  order,  but  simplified  their  movements 
under  mathematical  laws,  believed  that  the  seeming  chaos  of  the 
animal  and  vegetable  kingdom  would  in  time  be  reduced  to  harmony. 
This  was  before  Cuvier,  LinnaBus,  and  others  had  brought  about  our 
present  classification.  It  was  always  a  great  incentive  to  inquiry, 
when  we  saw  any  organ  devoted  to  the  same  evident  purpose  but 
differing  in  structure,  to  endeavour  to  bring  it  in  harmony  with  some 
general  law  of  unity  of  plan. 

In  the  invertebrates,  taking  the  eye  of  the  dragon-fly  as  a  type, 
was  an  apparent  divergence,  as  wide  as  possible  from  the  highest 
type  of  the  vertebrates,  the  human  eye.  Comparing  them,  we  found 
in  the  first  a  great  mass  of  optic  ganglia,  proceeding  from  the  cephalic 
ganglia  (the  equivalent  of  brain  in  the  vertebrates),  subdivided  and 
covered  with  pigment,  giving  off  nervous  matter,  covered  also  with 
dark  pigment,  changing  into  a  transparent  substance  terminating  in 
a  curv^  surface,  which  abutted  on  a  cornea  composed  of  numerous 
facets,  4,  5,  and  6  sided,  but  each  consisting  of  a  lens,  convex  ex- 
ternally and  internally.  Each  of  these  fetcets,  or  convex  lenses,  was 
capable  of  bringing  the  rays  of  light  to  a  focus  upon  the  transparent 
pigment-covered  substance,  consisting  of  transformed  nerve  matter. 
In  the  vertebrate  eye  we  had  a  globe  filled  with  vitreous  matter,  a 
crystaUine  lens  and  aqueous  matter,  refracting  the  rays  of  light  and 
causing  them  to  fall  on  the  nervous  matter,  called  the  retina,  lining 
the  interior  of  the  globe.     The  nervous  expansion  of  the  retina  was 
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the  only  part  of  the  eye  cognizant  of  external  impressions,  the  rest 
of  the  eye  being  merely  a  physical  apparatus. 

The  sensitive  retina,  only  one  hundredth  of  an  inch  thick  in  its 
thickest  part,  consisted  of  at  least  seven  layers,  all  consisting  of  nervous 
matter :  the  first  composed  of  rods  and  cones  ;  then  four  layers  of 
granular  matter ;  next  nerve  cells ;  and  then  the  optic  nerve.  It  was 
believed  that  the  rods  and  cones  were  the  percipient  part  of  the  retina, 
and  for  a  long  time  it  was  held  that  no  similar  structiu*c  could  be 
traced  in  the  invertebrate  eye.  Miiller,  who  investigated  the  eyes  of 
both,  came  to  the  conclusion  that  they  were  constructed  on  a  totally 
different  plan,  and  that  there  were  two  types  of  eye  in  nature. 

Eecently,  Lpydig  and  others  had  come  to  the  conclusion  that  there 
was  a  unity  of  type  after  all.  It  was  a  common  thing  in  nature, 
while  preserving  the  unity  of  plan,  to  modify  the  structure,  sometimes 
transforming  or  suppressing  unimportant  parts,  but  retaining  all  tho 
essential  ones,  in  accordance  with  the  wants  and  habits  of  the 
creatures.  Thus  in  the  invertebrate  eye  the  dioptric  apparatus  was 
not  necessary,  but  the  nervous  mass,  with  its  essential  part,  the  bac- 
cillary  layer,  was  retained.  It  would  be  seen  that  each  convex  facet, 
hemispherical  in  the  Crustacea,  abutted  on  the  layer  of  transparent 
pigment-covered  rods  and  cones,  which  were  allowed  to  be  the 
essential  parts  of  the  vertebrate  eye.  Thus  it  was  seen  the  essential 
parts  were  retained,  viz.  the  baccillary  layer,  which  was  a  modification 
of  nerve  structure,  abutting  on  the  corneal  facets,  as  the  rods  and 
cones  in  the  human  eye  abutted  on  the  optic  apparatus,  thus  tracing 
out  a  unity  of  plan  with  diversity  of  structure. 

He  had  made  these  observations  for  the  purpose  of  introducing  to 
their  notice  certain  slides,  more  especially  one  lent  him  by  Mr.  T. 
Curties,  of  Holbom,  which  cut  through  the  eye  of  the  death's  head 
moth,  ^owed  the  several  parts  in  situ,  especially  the  cones  in  con- 
nection with  the  corneal  facets.  Seeing  the  eyes  and  antennao  of 
insects  were  then  instruments  of  sensation,  it  was  not  wonderful  these 
apparatus  were  highly  elaborated. 

In  proposing  a  vote  of  thanks,  the  President  remarked  that  Dr. 
Hallifaxhad  promised  them  a  few  introductory  words,  but  had,  without 
notes  of  any  kind,  given  them  an  elaborate  lecture. 

Mr.  Wonfor  said  Dr.  Hallifax  modestly  attributed  tho  views  of  tho 
connection  of  the  vertebrate  and  invertebrate  eye  to  others,  whereas, 
whatever  others  had  done,  to  his  knowledge  he  had  at  least  six  years 
ago  worked  out  the  views  he  had  enunciated  to  them,  and,  moreover, 
pioneered  the  way  to  making  sections  of  eyes  prior  to  that  time. 
Some  years  since  he  explained  his  method  of  making  sections  of 
insects  and  their  parts  to  the  "  Quekett  Microscopical  Club,"  and 
a  section  of  insect*s  eye  on  the  stage  of  his  own  microscope,  showing 
the  parts  in  siiu,  was  made  by  Dr.  Hallifax  at  least  five  years  ago. 

The  meeting  then  became  a  conversazione,  when  the  slide  above 
mentioned,  together  with  sections  of  the  eyes  of  prawn,  shrimp, 
crayfish,  crab,  lobster,  moths,  flies,  Ac,  made  by  Dr.  Hallifax,  were 
shown  by  him,  and  by  Messrs.  Hennah,  R.  Glaisyer,  and  Wonfor. 
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I. — On  the  DevelopmerU  of  the  8kuU  in  the  Tit  and  Sparrow- 

Hawk.    By  W.  K.  Pabkke,  P.B.S. 

(Bead  be/ore  the  Royal  Microscopical  Society,  Dec.  4,  1872.) 

Part  11. 
Plates  V.  ahd  VI. 

My  next  instapce  of  cramo-&cial  growth  is  the  representatiTe 
of  quite  another  "  Family,"  or  rather  "  Order  "  of  Birds ;  this  is  the 
Sparrow-Hawk  (JV^aus  vulgaris),  a  good  type  of  a  huge  gronp  which 
b^;ins,  in  extant  forms,  with  the  (^iriama  \lHcholophu8\  ana  cnhni- 
natee  in  &e  Falcon  and  Eagle. 

My  iUnstrations  are  of  a  half-fledged  nestling  of  this  robber,  **  a 
npedded  bird  among  the  birds  of  the  forest,"  the  dreaded  enemy  of 
iLe  Warbler  tribe. 

This  kind  of  bird,  in  this  its  immature  state,  is  excellent  for 
oompatiaon  with  the  Beptile's  sknll,  especially  that  of  the  Turtles 
and  Tortmes  {^^Chelonia  ').  It  would  seem  at  first  sight  that  the 
frowning  brow  and  the  arched  and  knife-edged  beak  were  special 
modi&ations  of  this  form  of  bird,  in  thorough  harmony  with  its 
characto  and  its  habits,  and  having  no  other  or  under  meaning. 

Bat  the  permanent  down-bend  of  the  beak  and  the  bony  roof  to 
the  farow  are  both  retentions  of  the  Ghelonian  tjrpe  of  structure, 
not  derived  firom  the  Turtle,  and  yet  pointing  to  a  probably  common 
origin  for  both.  Yet  with  all  these  evident  reptilian  marks  upon 
tfa^Ddy  in  many  respects  these  birds  are  to  their  own  class  what 
Tigers  and  Lions  are  to  the  Mammalia,  namely,  amongst  the  most 
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Plate  V.,  Fig.  1.— 8kull  of  Neutling  8parrow-Hawk  (Nisus  vulgaris)  (§id« 

view).  X  2. 
2. — Ditto,  ditto  (lower  view),  x  2. 
3. — ^Ditto,  ditto  (upper  view),  x  2. 
4.— Part  of  Fig.  2,  x  3. 

1. — Skull  of  same  (end  view),  x  2. 

2.— Fore-view  of  akull,  with  face  cut  away,  X  «^- 

3.— Part  of  palate  of  ditto,  x  3. 

4. — Ofl  hyoides  of  Ktme,  x  2. 
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highly  specialized ;  heing  indeed,  as  to  skeletal  mechanism,  the  most 
wonderrally  endowed  of  all  the  Birds.  Not  only  their  whole  body, 
fitly  joined  and  compacted  together,  but  every  several  limb  and  every 
hinge  and  joint  is  in  itself  a  paragon  of  form,  strength,  and  elegant 
lightness.  Still,  my  proper  business  is  not  with  these  final  results, 
but  with  those  kiU-lije  vegetative  processes  by  which  these  special 
ends  are  brought  to  consummation. 

Looking  at  the  side  view  of  the  skull  (Plate  V.,  Fig.  1),  it  is  at 
once  seen  how  the  fierce  face  of  an  aquiline  bird  "  is  modelled  on  a 
skull,"  which  differs  firom  that  of  other  birds  only  by  the  gentlest 
modifications.  Indeed,  it  were  not  an  impossible  task  to  make  a  dia- 
gramatic  figure  of  a  Garinate  bird's  skull  that  should  serve  as  a 
general  illustration  for  the  whole  of  the  feathered  nations.  Amongst 
these  Plunderers  there  is  one  bird,  the  South  American  Cariama, 
which  combines  the  characters,  otherwise  seen  separately,  of  Owl 
and  Vulture,  Eagle,  Falcon,  Hawk,  and  Secretary  Bird,  whilst  it  is 
also  unmistakably  related  to  the  Cranes  and  Fowls. 

Looking  at  the  skull  from  beneath  (Plate  V.,  Fig.  2),  we  see 
that  already  the  process  of  ankylosis  has  greatly  efikced  the  occi- 
pital sutures,  and  the  basi-sphenoidal  and  kisi-temporal  tracts  have 
melted  into  each  other.  The  occipital  condyle  (o.  c.)  is  transversely 
largest,  having  more  of  the  Lacertian  form  than  in  the  Singing-birds. 
The  **  ex-occipital  tympanic  wings  "  {t,  eo,)  are  still  edged  with  car- 
tilage. The  parasphenoid  has  formed  large  trumpet-shaped  recesses 
to  the  tympanic  cavity  (a.  t,  r.),  and  on  the  hps  of  these  tubes, 
behind.  I  have  seen,  in  older  snecimens,  as  many  as  three  « tym- 
panics  "  on  one  side.  In  still  older  specimens  these  have  coalesced, 
t6gether,  and  with  the  trumpet  hp.  Good,  stout  basi-pterygoids 
appear  on  the  base  of  the  "  rostrum  "  (6.  jp^.),  and  these,  although 
pomted,  and  scarcely  functional,  are  permanent.  The  '^  parasphcnoidal 
rostrum  "  (Figs.  1  and  2,  pa,  s.)  is  thick  behind,  and  comes  upwards 
to  a  fine  point  in  front,  behind  the  great  '*  cranio-facial  notch," 
which  is  slowly  pushed  upwards  in  the  adult,  the  cartilage  becoming 
absorbed  between  the  ethmoidal  and  septal  ossifications.  The  former 
of  these  (Plate  V.,  Fig.  1,  p.  e.)  is  now  a  huge  plate  of  bone, 
running  forwards  to  the  "  notch  *'  (hidden  in  the  figure  by  p,  p.) 
and  backwards  towards  the  "  prsB-sphenoid "  ahove  and  the  baai- 
sphenoid  below  {p,  «.,  6.  s,) ;  its  posterior  crescentic  margin  em- 
braces the  front  of  the  pear-shaped  "  interorbital  fenestra  "  (i.  o./.). 
The  basi-sphenoid  (6. «.)  is  ossified,  and  is  continuous  behind  wiih 
the  huge  grafting  wings  of  the  "  parasphenoid,"  and  has  coalesced 
by  its  lower  surface  with  the  basi-temporals  (6.  t,).  Within  the 
skull  it  is  being  fixed  into  the  margins  of  the  '^periotic"  masses 
and  basi-occipital  (b.  o.).  Seen  fix)m  behind  (Plate  VI.,  Fig.  4),  the 
large,  once  double,  supra-occipital  {s.  o.)  is  still  partly  traceable  as 
distinct  from  the  ex-occipitals  {e,  o.),  and  in  this  view  the ''  epiotics  " 
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and  squamosals  (^.^  sq,)  are  seen  all  snrmonnted  by  the  squared 
parietals  (p.).  The  pecnliarly  omithie  condition  of  the  great 
sphenoidal  wings  is  b^  seen  in  a  sknU  which  has  had  the  whde 
face  cut  away  through  the  orbits  (Plate  VI.,  Fig.  2,  al.  «.).  They 
are  placed  &r  more  from  without  inwards  than  longitudinally,  and 
are  attached  to  the  orbital  plate  of  the  frontal  (p./.).  A  snbyertical 
yiew  of  the  post-orbital  plane  (Plate  YI.,  Fig.  2)  helps  much  to  Uie 
understanding  of  this  very  complex  and  most  instrac^ve  skull.  The 
narrow,  superorbital  plates  of  the  frontals  (/.)  are  cut  through,  and 
these  large  orbital  plates  {o.f.)  are  seen  firom  their  scooped  front 
aspect.  They  are  sending  bony  spiculaB  into  the  up-tilted  cranial 
floor  towards  the  '*  anterior  sphenoid,"  which  lies  m  the  middle. 
The  upper  plate  of  each  frontal  is  grooved  for  the  "olfactory 
nerre  "  (1).  Propping  up  these  plates,  another  bony  bar  is  seen ; 
this  is  an  azygous  "  ectosteal  '*  orbito-sphenoid ;  it  has  three  points 
below,  and  rests  upon  the  prse-sphenoid  and  the  narrowest  foremost 
part  of  the  "  orbito-sphenoidal  cartilaginous  alaa,  which  are  here 
xmusually  large  for  a  bird ;  these  together  are  pyriform,  and  on 
each  side  there  is  a  largish  "  endosteal "  orbito-spnenoid ;  they  are 
unequal.  Between  them  there  is  a  large  vertical  plate  of  endosteal 
bone  (Plate  V.,  Fig.  1,  and  Plate  VL,  Fig.  2,  f. «.) ;  this  is  the 
'^  pra3-ephenoid  ";  it  lies  above  and  in  front  of  the  opotic  foramen  (2). 
An  irregular  '^  fenestra,"  or  rather  "  fontanelle,"  of  the  unhardened 
membranous  cranium  extends  upwards  oiS  each  side  between  the 
orbito-sphenoids  mesially  and  tne  orbital  plates  of  the  frontals 
and  "  aiiHsphenoids  "  laterally.  The  large  squamosals  are  scarcely 
seen  in  this  view  (Plate  V.,  Fig.  1,  sj.) ;  but  in  the  lateral  view 
they  show  nearly  all  their  relationships.  The  large  cartilaginous 
wings  of  the  posterior  sphenoid  ("  oZ.  8.")  had  a  fenestra  in  their 
centre ;  here  the  bone  is  still  very  thin,  and  I  suppose,  as  in  most 
birds,  the  upper  and  lower  regions  were  separately  ossified.  A  very 
small  additional  centre  is  seen  on  the  near  margin  of  each  bone. 
Between  the  lower  edge  of  the  "  ali-sphenoid  "  and  the  uppeor  edge 
of  the  huge  complex  "  basi-sphenoid  "  there  is  a  suture,  ana  in  tms 
suture  two  holes ;  the  outer,  or  posterior,  is  the  "  foramen  ovale " 
and  the  inner  the  ''  foramen  rotundum." 

The  sectional  view  of  the  median  part  below  is  the  ^'pras- 
pituitary"  part  of  the  basi-sphenoid  cut  through  close  to  the  '^basi- 
pterygoid  processes."  Seen  in  a  shadowy  manner,  at  a  distance,  we 
nave,  below,  the  occipital  condyle  at  tne  mid-line  (o.  c.)  on  each 
side,  and  in  front  of  tnat  the  swellings  caused  b^  the  cochJeaB  where 
the  underlapping  "  basi-temporal "  ankyloses  with  the  basi-occipital 
(2».  L).  The  outermost  swellings  are  the  "  basi-temporal  floors  "  of 
the  tympanic  cavity.  The  two  "  anvils  "  that  look  towards  each  other 
are  the  *^  quadrate  bones."    Thoy  must  be  considered  soon. 

The  huge  "internal  ears"  only  come  fisiirly  into  view  at  two 
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points  in  the  figure ;  the  antero-superior  angle  of  the  "  periotic  " 
mass  breaks  out  between  the  "squamosal"  and  " aU-sphenoid " 
(8q.y  al.  sX  and  a  lateral  element  of  this  organ  is  seen  below  the 
head  of  the  quadrate ;  this  latter  bone  (pto,)  is  the  "  pterotic/'  and 
the  former  the  "sphenotic"  (P.),  the  symmorph  of  the  "post- 
frontal  "  of  the  Osseous  FisL  Laterally  (Plate  V.,  Fig.  1)  and 
behind  (Plate  VI.,  Fig,  1)  the  "epiotic  '  (ep,)  is  well  seen  as  an 
oblong  obhquely-placed  tract  of  bone  overlying  the  "posterior  semi- 
circular canal."  The  main  part  of  the  mass  is  only  to  be  seen  from 
within,  but  a  httle  of  the  chief  bone,  the  "prootic"  (Plate  VI., 
Fig.  2,  pro.)  is  seen  below  and  outside  tne  "foramen  ovale." 
The  opisthotic  or  fifth  osseous  element  of  the  ear-mass  has  already 
coalesced  with  the  "  ex-occipital,"  and  is  becoming  ankylosed  to  the 
prootic.     In  a  paper  which  I  hope  will  soon  appear  in  the  *  Philoso- 

Ehical  Transactions,'  I  have  gone  into  this  matter  thoroughly,  and 
ave  shown  why  I  have  had  the  audacity  to  add  two  new  elements 
to  the  "  periotic  mass,"  namely,  the  "  pterotic  "  and  the  "  sphenotic" 
Professor  Huxley  is  responsible  for  the  terms  "prootic,"  "opis- 
thotic," and  "  epiotic."  My  terms  are  in  imitation  of  his.  With 
regard  to  the  bone  which  I  have  called  "pterotic"  (See  Fowl's 
SkuU,  Plate  85,  Figs.  1  and  4,  pto,\  it  is  a  bony  centre  with 
which  I  have  long  been  &miliar,  but  its  unusually  fine  development 
in  the  Sparrow-Hawk  has  at  last  thrown  an  unexpected  light  upon 
certain  bones  in  the  Lizard's  skull.  By  the  light  of  a  most  patient 
and  long  continued  study  of  the  tissues  microscopicaUy-Aismjig 
never  been  satisfied  with  rough  observations,  although  I  have  not 
used  extravagantly  high  powers — I  now  (Dec.  3,  1872)  can  master 
and  masticate  things  that  have  been  as  gravel  to  mj  teeth  for  years 
past.  When  Professor  Huxley  was  working  out  his  "  Malleus  and 
Incus  "paper,  for  which  all  posterity  shall  bless  him,  he  wrote  to  me 
(Jan.  29, 1869)  a  letter  with  a  sketch  of  the  condition  of  the  &cial 
arches  in  ^^Hatheria  alias  Sphenodon" 

In  his  graphic  pen-sketch  the  hyoid  arch  is  seen  to  be  attached 
to  the  side  of  the  "  auditory  mass,"  and  a  piece  of  cartilage  at  the 
end  of  the  "  par-occipital  bones  "  is  pointed  to,  with  this  description, 
namely,  "  a  bit  of  cartilage  with  endostosis,  which  some  call  pte- 
rotic' This  granular  epiphysis  anyone  can  see  in  a  Lizard's  skuU, 
and  outside  it  a  strongly  binding  falcate  bone  (an  "  ectostosis") 
which  is  wedged-in  between  the  similarly /oZca^  squamosid  and  the 
out-turned  parietal  horn.  The  two  falcate  bones  thus  overtop 
the  "  quadrate,"  binding  the  cartilage  to  which  that  bone  hinges, 
like  metaUic  clamps.  The  some  body  who  had  called  that  endosteal 
patch  "pterotic"  has  often  foregathered  with  his  friend  as  to  the 
nature  of  the  post-squamosal  "sickle";  it  stood  out,  an  enigma, 
lliis  is  one  of  those  points  in  the  histological  study  of  the  meta- 
morphosis of  a  bird,  in  its  ascent  above  a  Lizard,  which  is  so 
very  instructive.      In  the  bird  the   "pterotic"  (see  Plate  VI., 
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Fig.  4y  fie.)  is  one  bone  made  up  of  an  endosteal  metamorphosis  of 
the  cartilage,  and  the  ectoeteal  transformation  of  its  perichondrium. 
In  the  Lizard  these  parts,  like  the  dawde  and  pras<oronoid^  are 
permanently  distinct ;  other  instances  in  the  Lizard^s  skeleton  coold 
De  shown.  Hence  we  may  see  that  any  hasty  interpretation  of 
homologous  parts  is  worse  tiian  useless,  and  that  the  most  delicate 
microscopic  research  mnst  go  hand  in  hand  with  morphology. 

Croing  forwards  to  the  nasal  capsule,  we  find  each  ''pars  plana " 
(Plate  v..  Fig.  l,i>.p.)  a  large  snb-quadrate  flap  of  cartilage,  under- 
going endostoeis  at  its  inner  edge.  The  bridge  by  which  this  flap 
passes  into  the  ''  ali-ethmoid "  above  is  separately  ossified,  at  least 
it  is  in  ButeOy  and  the  nasal  branch  of  the  fifth  nerve  runs  outside  it, 
not  through  the  same  passage  as  the  first.  The  swollen  ali-ethmoid 
(rudimentary  upper  turbinal)  has  its  own  bony  tract  in  old  birds.  The 
septum-nasi  (Plate  Y.,  Fig.  2,  s.  n.)  is  well  ossified,  and  is  very  large; 
it  ankyloses  with  the  pne-maxillarics  and  the  maxillo-palatine  plates  in 
the  adult ;  in  the  young  the  latter  union  has  not  taken  place :  this 
bird  is  typically  "  desmognathous." 

The  two-homed  "  nasals "  (Plate  V.,  Figs.  1  and  2)  and  the 
lachrymals  (Z.)  are  very  characteristic ;  the  lachrymals,  besides  their 
loDg  superorbital  process,  have  in  the  adult  a  square  superorbital 
hone  at  its  extremity ;  this  was  fibrous  in  my  young  specimen.  In 
the  Monitor  Lizards  the  whole  upper  part  is  super-orbital,  and  the 
descending  cms  or  ^^B-orbital  is  tne  true  lachrymal. 

The  "  vomer  "  (Plate  V.,  Fig.  2,  v.,  and  Plate  VI.,  Fig.  3,  v.) 
is  a  long  knife-like  bar  of  bone,  narrowest  in  front ;  it  is  wedged-in 
between  the  ethmo-palatines  (e.  pa.).  In  the  adult  the  vomer  is  very 
long  and  downtumed,  and  enlarged  in  front,  as  in  Falco  and  Dicho- 
kphus,  but  to  a  less  degree.  In  Uhda  ultico  (the  Hooting  Owl), 
aud  in  two  forms  nearly  related  to  this  Hawk,  namely,  Halicuiur 
Indus  and  Circus  cyaneus,  there  is  a  ''median  septo-maxillary " 
above  the  vomer.  The  vomer  is  a  membrane-bone,  and  enters  into 
no  union  with  the  nasal  walls  or  turbinals.  In  all  Bapacious  birds 
I  have  found  the  vomer  azygous.  Only  in  Dieholopnus  is  there 
an  **  06  uncinatum  ";  it  is  a  rod-Uke  ossicle  underlapping  the  lach- 
rymal, and  standing  on  the  zygoma. 

The  palatines  (Plate  V.,  Figs.  1  and  2,  and  Plate  VI.,  Fig.  3, 
pa.)  have  a  somewhat  outspread  form.  I  have  not  seen  a  separate 
'' transpalatine "  or  any  cartilage  in  that  region,  yet  in  the 
European  Vulture  {Oypsfulvus)  the  bone  is  partly  separated  by  a 
suture  from  the  body  of  the  palatine.  The  prse-nalatine  bar  is 
long  and  lathy;  the  "  interpamtine "  spurs  abortea;  the  "ethmo- 
palatines"  are  rounded  lobes,  and  the  groove  between  the  two 
inferior  ridges  behind  is  of  moderate  depth.  Not  in  this  species,  but 
in  several,  there  is  a  junction,  or  "  commissure "  of  the  **  ethmo- 
palatines,"  namely,  in  Vichdophus ;  the  Owls ;  Eekiarsus  ecaudatus ; 
Sarcoramphus  papa;  Neophron  percnopterus ;  Falco  tinnunculus; 
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and  in  this  part  there  is  a  separate  bone,  the  "  medio-palatine." 
The  short  pterygoids  (pg*)  are  flat  in  front  and  rounded  behind ; 
they  grow  towards  the  basi-pterygoids,  but  by  a  point,  not  by  a 
fecet.  The  meso-pterygoids  (Plate  V.,  Figs.  1  and  2,  m.pg.)  are 
large  and  spongy,  and  divide  the  palatines  above  the  posterior  nasal 
canal  (Plate  VI.,  Fig.  3).  The  maxillaries  {mx!)  are  in  themselves 
small,  out  their  **  maxiUo-palatine  processes  "  are  large,  spongy,  and 
hugely  developed,  fore-and-aft.  As  in  Dicholophus,  they  unite  by 
harmony  in  the  young ;  but  in  the  old  bird  they  are  thoroughly 
ankylosed,  both  with  each  other  and  with  the  nasal  septum.  The 
jugtd  process  of  the  maxillary,  the  jugal  and  quadrato-jugal  bones 
(J'i'J')f  ^®  ^^  ^^°g  ^^^  slender  styles.  The  large  quadrate  (q.), 
with  its  small,  blunt-pointed  orbital  process,  is  best  seen  from  the 
front  (Plate  VI.,  Fig.  2,  q.\  and  from  the  side  (Plate  V.,  Fig.  2,  q,) ; 
it  has  two  articular  heads  above;  the  outer  articulates  with  the 
"  squamosal "  and  "  pterotic,"  and  the  inner  with  the  "  prootic  "  and 
"  opisthotic."  Below  (Plate  VI.,  Fig.  2)  it  articulates  in  the  usual 
manner  with  the  mandible.  This  latter  part  (Plate  V.,  Fig.  1, 
ar,  d.,  s.  ag.,  ag.)  is  composed  of  an  endost^l  "  articulare,"  and  of 
the  ordinary  splints,  namely,  dentary,  sphenial,  coronoid,  suran- 
gular,  and  angular.  The  posterior  angular  process  is  blunt;  the 
internal  long  and  pneumatic  ;  the  dentaries  (a.)  are  well  ankylosed 
by  a  short,  strong  symphysis ;  they  are  deflected  in  front.  The  "os 
hyoides  "  (second  and  tmrd  post-oral  arches,  Plate  VI.,  Fig.  4)  is 
composed  of  two  rod-like  "  cerato-hyals  "  (c.  A.)  which  partly  ossify 
and  afterwards  unite  at  the  mid-line ;  a  broad  "  basi-hyal  continuous 
with  a  slender  "  uro-hyal ";  and  the  elements  of  the  third  arch  (&r.  1) 
are  of  the  usual  form,  but  are  very  straight  in  the  Eaptores ;  the 
*'  stapes  "  has  a  bony  rod  with  three  cartilaginous  forks,  the  "supra- 
extra-"  and  "infra-stapedials." 

In  conclusion,  I  may  remark  that  this  last-described  type,  the 
Baptorial,  is  full  of  interest,  as  full  as  the  forms  that  have  already 
come  under  consideration,  namely,  the  "  Passerines."  The  working- 
out  of  these  types  has  been  microscopic  from  first  to  last ;  but  the 
power  to  see  the  image  of  one  type  reflected  in  another — to  trace 
the  same  touch — the  same  hcihit  or  fashion,  and  to  be  able  to 
deduce  arguments  for  the  absolute  unity  of  morphological  law — 
these  seem  to  me  to  be  precious  results  of  painstaking  labour,  in 
which  "  the  hand  of  the  diUgent  maketh  nch."  Only  he  who, 
counting  the  cost,  is  willing  to  become  foot-sore  and  weary,  not 
once  nor  twice,  can  have  the  serene  satisfaction  of  beholding  Nature 
in  her  broader  features  of  beauty  and  never-cloying  variety. 

Intellectually,  out  of  even  these  foul  eaters  of  flesh  there  comes 
forth  meat ;  and  out  of  these  strong  robbers  there  comes  forth  the 
sweetness  of  new  light,  shed  on  the  old  paths  of  Creation. 
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II. — On  an  Atrial  Stage  Micrometer:  an  improved  form  of 
engraved  *^ Lens-Micrometer^  for  Huyghenian  Eye^pieeeg, 
and  on  finding  Micrometrieally  the  Focal  Length  of  Eye-pieea 
and  Objectives,     By  G.  W.  Boyston-Pigoit,  M.A^  MJ).»  &e. 

{Bead  Ik/ore  the  Hoyal  Micro6copical  Societt,  Dtc  4, 1872.) 

{Continued  from  p,  5.) 

In  the  present  article  it  is  intended  to  give  an  easy  method  of  de- 
tcrniining  the  focal  lengths  of  either  eye-pieces  or  objectiyes ;  aod 
ali$o  their  ma«:nnfying  power  micrometrieally. 

It  is  indeed  generally  known  that  the  focal  length  of  an  eye- 
piece may  be  found  by  multiplying  the  focal  lengths  of  each  com- 
ponent lens,  and  dividing  the  product  by  their  sum  when  diynini^h^ 
Dv  the  interval  separating  the  lenses, 

or    r  =  /x/  +  (/  +  /'-a> 

But  then  the  observer  is  landed  in  the  double  diflScnIty  of  finding 
these  focal  lengths  and  the  interval  llio  method  I  now  propose 
ob\'iate3  these  measurements  altogether,  and  it  entirely  resolves  itself 
into  micrometric  measurements. 

In  the  paper  given  at  page  266  (No.  XL VIII.)  the  writer  gave 
methods  for  establishing  the  focal  lengths  of  a  single  lens  by  means 
of  ascertaining  the  magnifying  power  when  a  certun  distance  inter- 
venes between  the  object  and  image. 

For  deeper  glasses,  as  ^  inch,  J,  &c.,  it  will  he  found  sufficient  to 
divide  ilie  distance  by  the  magnifying  power  when  increased  by  the 
ttiimher  two. 

It  has  been  for  a  very  long  time  a  custom  with  opticians  to  place 
a  rule,  divided  into  inches  and  tenths,  on  the  stage  besides  a  glass 
micrometer  divided  into  himdredths ;  when,  by  obeerring  with  the 
left  eye  how  many  inches  and  parts  are  subdivided  by  a  magnified 
hundredth  in  the  field  of  view  observed  with  the  right,  a  tolezahle 
estimate  can  be  roughly  formed.  Besides,  however,  the  fiEu;t  that 
both  eyes  frequently  have  different  distances  of  distinct  vision,  and 
that  several  experiments  give  different  results,  it  can  lay  no  claun  to 
the  accuracy  of  a  scientific  determination. 

The  new  method  may  thus  be  described  : — ^To  find  focus  of  an 
eye-piece,  measure  by  a  stage  micrometer,  divided  into  lOOths  and 
lOOOths,  the  image  of  a  tenrinch  circular  white  disk  placed  on  a 
black  board  100  inches  from  the  stage  of  the  microscope,  as  minia- 
tured by  the  given  eye-piece  used  as  a  condenser.* 

Let  N  be  the  size  of  the  image  in  number  of  thousandths — so 
that  m  is  the  proportionate  size  of  object  to  image,  or  10  -f-  N — 

Then  there  is  a  beautiful  relation  between  the  focal  length  and  tfao 

*  The  oye-piecc  is  arranged  with  its  field-glass  towarfis  the  c1i8k. 
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proportion  of  the  miniatnre  to  its  object  at  a  given  distance,  expressed 
by  tne  formula  given  by  the  writer  ('  Phil.  Tr./  vol.  ii.,  1870),  viz. — 

Focal  length  of  equivalent  single  lens 

distance  between  object  ami  image  • 


diminution  of  image  +  2  +  1  -t*  diminution 

or    = r    which  in  our  case  is 

m  +  2  H — 
m 

100 


m  +  2  -{ — 
m 


Bemabk. — When  the  miniature  is  extremely  small  compared 

with  object,   -  may  be  neglected. 

Ex. — A  Huyghenian  eye-pieoe  is  placed  like  a  condenser,  and 
forms  an  image  of  a  ten-inch  disk,  100  mches  dist^t  from  the  stage 
micrometer ;  and  with  a  low  power  the  miniature  is  found  to  measure 
147  thousandths  (0  •  147  inch)  by  stage  micrometer,  required  the  focal 
length.  Here  the  miniature  is  reduced  in  the  proportion  of  10 
inches  to  0 '  147  or  68  times  nearly ;  so  m  =  68. 

100  inches  100 

~  68  +  2  +  ^ff  "  TlToIS 
=  1-j^  very  nearly. 

The  next  question  arises,  if  such  be  the  siderealf  focal  length  of 
the  eye-piece,  what  is  the  magnifying  power  ? 

The  writer  has  for  this  purpose  worked  out  the  foUowing  simple 
problem : — 

If  D  be  the  distance  at  which  an  observer  can  see  an  object  dis- 
tinctly and  the  distance  at  which  he  sees  really  the  field  of  view  in 
the  microscope,  F  the  focal  length  of  a  single  lens,  then  the  mag- 
nifying power,  or  the  proportion  of  the  size  of  the  image  to  the  object 
is  one  less  than  the  didance  of  distinct  vision  divided  by  focal 
length, 

or    m  =  --l. 

If  the  observer's  eye  adopts  10  inches. 

Then    m=  «  —  1. 

Ex.  2. — Find  the  magnifying  power  of  the  eye-piece  of  last 
example  at  10  inches'  distance  for  distinct  vision. 

10 
m  =  - —  —  1  =  6|  times. 

♦  This  formnla  will  be  found  "extremely  useful  to  photographers, 
t  **  Sidereal  and  solar  focal  lengths  "  are  terms  indifferently  used  for  expressing 
the  principal  focus  or  focal  point  formed  by  parallel  rays. 
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—Magnifying 
10  incheSy 


m  =  y-l  =  g0-l=r79. 


— ^Focal  length  of  an  eye-piece  E  when  the  object  at  100 
liminished  798  times  by  measurement  on  the  qt^ge  of  the 
of  disk  10  inches  diameter  can  be  similarly  found  as 


Neglecting  —  , 
m 

p_  100 100 

*  "■  798  +  2  +  ^  "  798  +  2  °^'^* 

100 

=  800  =  *''*^'y* 


g  power  at  10  inches, 


f  =jr-l=^-l  =  80-l  =  79. 


k 


^lgths  of  objectiyes  and  their  magnifying  powers  can  bo 
ibnd. 
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III. — Note  on  the  Scalp  of  a  Negro. 
By  Chables  Stewabt,  M.E.C.S.,  F.L.S. 

{Read  'before  the  Royal  Micboscopical  Society,  Jan,  1,  1873.) 

Plate  VII. 

Besides  the  dark  colour  which  is  seen  in  the  skin  of  the  Negro,  and 
which  is  due  to  extra  pigmentation  of  the  deep  layer  of  the  epi- 
dermis, there  are  some  peculiarities  which  I  believe  have  not  been 
noticed,  or  at  all  events  are  not  generally  known.  These  features 
may  be  seen  in  vertical  sections  of  the  scalp ;  but  before  describing 
them  perhaps  I  may  be  excused  for  saying  a  word  on  the  princip^ 
structures  displayed  in  a  similar  section  of  the  scalp  of  a  European. 

The  free  surface  of  the  epidermis  will  be  seen  to  be  nearly  level, 
whilst  the  deeper  layers,  or  rete  mucosum,  will  be  raised  by  the 
papillaB,  or  conical  elevations  of  the  subjacent  dermis.  Bundles 
consisting  of  five  or  six  hairs  surrounded  by  their  follicles  will 
pursue  a  straight  but  oblique  course  through  the  greater  part  of 
the  thickness  of  the  dermis,  each  foUicle  having  at  its  base  the 
papilla  upon  which  the  hair  is  seated,  and  attached  about  a  third  of 
the  way  up  on  its  under  surface  the  bundle  of  involimtary  muscular 
fibres  which  moves  the  hair.  In  the  angle  between  this  and  the. 
hair  itself  will  be  situated  the  sebaceous  gland.  Besides  these,  a  few 
scattered  sudoriparous  glands  may  be  noticed. 

In  the  Negro  the  scalp  is  altogether  thinner,  and  of  course  will 
show  the  pigmentation  of  the  rete  mucosum  already  alluded  to.  In 
addition  to  this  £amiliar  pecuUarity  the  hairs  and  follicles  present 
the  following  remarkable  difierences,  viz,  the  portion  of  the  hair  and 
folUcle  imbedded  in  the  skin  is  much  longer,  and  is  also  remarkably 
curved,  so  that  it  commonly  describes  a  half  circle.  The  papilla  at 
the  base  of  the  follicle  consequently  either  Ues  horizontally  or  even 
becomes  directed  obhquely  inwards  towards  the  subjacent  bone.  In 
other  respects  there  is  no  great  difference,  but  perhaps  the  sebaceous 
gland  is  somewhat  smaller. 

It  may  be  suggested  that  some  of  these  conditions  were  pro- 
duced by  the  mode  of  preparation,  but  this  can  hardly  be  the  case, 
as  the  Negro  and  European  scalps  were  prepared  at  the  same  time 
in  the  same  way. 
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margixis  of  all  the  plates  are  brought  together  the  anterior  snrfiGuse  of 
the  entire  sucker  is  rendered  convex,  and  so  becomes  detached  from 
the  body  to  which  it  was  fixed,  whereas,  when  the  posterior  margins 
are  separated,  the  front  sur&ce  of  the  sucker  becomes  concave,  and 
the  marginal  spines  grasp  like  claws  any  inequalities  of  the  body  to 
which  they  are  applied. 

The  ring,  which  is  described  as  a  smgle  plate,  I  have  always 
found  to  consist  of  separate  plates,  equal  in  number  to  the  seg- 
ments of  the  rosette ;  tiiey  are,  however,  most  frequent^  arranged 
in  many  corresponding  sets,  one  beneath  the  other.  In  all  cases 
the  extremities  of  the  plates  overlap  one  another. 
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V. — Oblique  lUwninaiion  for  the  Binocular. 
By  W.  K.  BRiDGifAK,  L.D.S. 

Thb  management  of  oblique  light  with  the  Ifonociilar  instnimeot 
is  comparatiyelj  an  easy  matter,  but  when  it  comes  to  the  Bino- 
cnlar,  it  is  altogether  a  yery  different  affitir;   in  fact,  with  the 
ordinary  mirror  tamed  out  of  the  axial  line  as  commonly  pnctised, 
it  is  scarcely  possible  to  obtain  an  equal  degree  of  iUommatioD  in 
both  tabes  simnltaneonsly,  and  why  it  should  be  so  will  be  very 
apparent  on  consideration  of  the  conditions  produced*     When  the 
reflector  is  turned  to  either  side  of  the  stage^  the  light  falling 
obliquely  upon  the  surface  of  glass  necessarily  becomes  graduated 
in  intensity  &om  one  side  to  the  other,  and  as  the  prism  bisects  the 
field  in  the  same  line  of  gradation,  it  divides  the  illumination  from 
A  to   B,   Fig.    1,    un- 
equally, by    giving   the  *'^^-  '• 
lighter  hafr  to  one  tube  j^  *'**'•  *^* 
and  the  darker  half  to 
the  other.   It  will,  hence, 
be  obvious  that  if  the 
prism   could  be  turned 
one  quarter  round  and 
made  to  cross  the  aper- 
ture   in     the    direction 
from  C  to  D,  Fi^.  2,  it 

would  divide  the  ught  fairly,  so  that  each  half  would  be  a  complete 
connterpart  to  the  other,  and  both  tubes  could  thus  become  similarly 
lighted  up  at  the  same  time ;  but  as  this  is  an  impracticability,  the 
only  alternative  will  be  to  alter  the  direction  of  the  light  itself  iustead. 
Oblique  illumination  can  of  course  be  obtained  by  the  prism,  the 
parabola,  the  spot  lens,  or  the  ''  kettledrum,"  in  any  direction ;  but 
these  appliances  are  more  adapted  for  special  purposes  than  available 
for  general  use.  The  want  is  for  some  plan  of  illumination  that  will 
serve  for  all  kinds  of  work  and  be  as  little  trouble  as  an  ordinary 
condenser.  It  is  quite  a  mistake  to  suppose  that  oblique  light  is 
only  of  service  for  bringing  out  the  markings  upon  diatoms  and 
other  tests ;  it  is  in  reality  the  most  suitable  mode  of  treatment  for 
every  kind  of  object  that  can  be  seen  by  transmitted  light  from 
beneath  the  stage. 

With  direct  light  thrown  up  from  below  and  a  transparent  or 
translucent  substance,  it  is  Uttle  better  than  mere  shadow-work ;  as 
the  thicker  or  darker  portions  then  only  become  visible  by  stopping 
ont  more  or  less  of  the  direct  rays,  while  the  illumined  surface,  or 
that  fart  which  ought  to  be  seen,  is  the  under-portion  presented  to  the 
inirror  and  away  from  the  object-glass.   In  obtaining  a  good  defining 
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illumination  the  practised  obseryer  is  well  aware  that  it  is  desirable 
to  exclude  as  many  as  possible  of  the  direct  rays  which  suffer  little 
or  no  refraction  in  their  course  upwards,  but  tend  to  produce  an 
uncomfortable  and  confasing  glare,  and  to  accomplish  this,  the 
mirror  is  generally  thrown  a  litUe  out  of  axis,  so  as  to  give  a  slight 
degree  of  obUquity  to  these  portions  of  the  light,  as  wdl  as  to  cast 
the  shadow  more  or  less  to  one  side  of  the  object.  Thus,  although 
we  speak  of  direct  illumination,  it  is  not  so  in  reality ;  a  slight 
degree  of  obUquity  is  found  to  be  a  practical  necessity,  and  I  have 
been  endeavouring  oyer  since  the  introduction  of  the  binocular  to 
find  some  means  of  obtaining  a  more  satisfactory  arrangement  for 
accomplishing  this,  and  have  at  length  been  rewarded  with  sufficient 
success  to  warrant  its  being  offered  to  the  attention  of  others.  It 
has  always  appeared  that  as  the  outside  edge  of  the  picture  of  a 
flame  is  found  to  be  the  most  effective,  there  is  something  more  than 
the  mere  obliquity  of  the  rays  that  is  the  desideratum,  and  I  have 
been  inclined  to  attribute  it  to  inflection,  or  diffraction,  and  this 
idea  has  been  kept  in  view  throughout.  "^ 

The  first  point  has  been  to  stop  out  all  the  useless  central  rays. 
The  next  to  throw  up  a  good  body  of  Ught  in  a  suitable  direction  to 
produce  the  necessary  shade  and  shadows,  and  then  to  let  in  a  sufficient 
amount  of  hght  from  another  point  in  order  to  render  the  shadows 
transparent  and  thus  enable  us  to  distinguish  the  detail  within 
them.  As  a  foundation  to  commence  upon,  a  hemispherical  lens 
of  about  one  inch  in  diameter  was  found  to  be  most  advantageous, 
but  it  was  also  found  that  placing  the  diaphragm  in  contact  with 
the  upper  flat  surface  of  the  lens,  as  recommended  by  the  late  Bev.  J. 
B.  Beaiie,  did  not  produce  the  same  effect  (which  I  attribute  to  dif- 
fraction) as  placing  it  beneath  the  convex  surface  and  at  a  very  slight 
distance  below  it.  After  innumerable  trials  it  was  found  that  the 
Pjq  3  form    (accurately     ob- 

J,     ,  tained  by  tracing)  re- 

presented in  Fig.  3 
gave  the  best  results. 
This  is  fixed  by  the 
tongue  A  being  bent 
up,  and  then  inserted 
into  the  doubled  end  of 
the  flat  ring  at  B,  Fig.  4. 
This  ring  is  left  as  a 
fixture  within  the  set- 
ting of  the  lens,  and  so 
admits  of  the  stop  being  removed  at  pleasure  or  changed  for  any 
other  form.  The  stop  is  cut  out  with  a  pair  of  scissors  from  she^ 
tin  about  the  thickness  of  thin  writing  paper,  and  is  then  curved  at 
the  transverse  edge  to  something  less  than  the  curvature  of  the  lens, 
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and  placed  at  a  slight  inclination  downwards  as  well.     It  will  tbos 
appear  that  the  central  portion  of  the  Ions  is  stopped  out  for  the 
direct  ravfj,  while  a  greater  portion  of  light  is  admitted  from  (*ije 
side  than  the  other,  and  being  pUced  transversely  to  the  ed^^e  of  the 
prism,  or  from  C  to  D  of  Fifr.  2,  and  with  the  krger  space  B,  Fig.  3, 
on  the  left-band  side,  the  bulk  of  the  light  is  sent  across  towards 
the  prism  and  helps  to  compensate  for  the  loss  by  reflexious  withiu 
it.    By  running  the  condenser  up  and  down  it  will  be  seen  that 
the  anality  of  the  light  varies  very  much  in  its  different  parts,  and 
by  Blightiy  turning  tlie  mirror  to  one  or  the  other  side  the  moit 
▼arifid  effects  will  be  produced ;  but  at  the  edge  where  the  effects  of 
di&action  would  be  found,  the  greatest  distinctness  will  be  seen  to 
occQi.    Then,  again,  the  stop  being  of  polished  tin  and  slightly 
inclined  downwards,  a  portion  of  the  re&acted  rays  will  probably  be 
reflected  downwards  by  the  plane  side  of  the  lens,  and  being  met 
bf  the  reflecting  surface  of  tne  tin,  will  be  thrown  upwards  again, 
helping  to  break  the  gloom  of  the  otherwise  darkened  part  of  the 
circle.    In  addition  to  this,  there  would  seem  to  be  a  comddenible 
amount  of  hght  reflecte<l  do^vnwa^d8  by  the  surface  of  the  covering 
gkas  or  the  under   surface  of  the  object  lens,  for  objects  thus 
iUxunined  have  the  appearance  of  l^eing  lighted  u[)  with  both  trans- 
mitted and  reflected  hght,  so  that  the  most  delicate  surface  mark- 
ings and  the  most  transparent  tissues  become  remarkably  a^^d  most 
beautifully  distinct,  and  indeed  I  have  never  before  seen  the  more 
delicate  membranes  of  Infusoria,  Zoophytes,  &c.,  brought  out  with 
aoch  exquisite  delicacy  and  clearness.     It  should  be  obsen'cd  that  a 
piece  of  findj-ground  glass  should  be  placed  beneath  ihe  dide,  and 
with  artificial  Ugbt  this  glass  should  be  of  a  pale  ncutnd  tint  and 
tlie  ground  side  upwards,  and  only  just  sufficiently  distant  to  Le 
quite  out  of  the  focus. 


VI.— On  the  Spherules  which  compose  the  Ribs  of  tlis  ScaUii  of 
ihe  Red  Admiral  Butterfly  ( Vanessa  Atalanta),  and  the  Lej'isma 
Saccharina.     By  G.  W.  Koystox-Pigott,  MA,  Ac. 

The  scales  of  this  splendid  insect  exhibit  by  reflected  light  fine 
sliadea  of  red,  brown,  and  yellow.  Some  of  them  are  intensely 
l>lack,  resembling  the  dead  black  of  the  finest  velvet.  It  is  upon 
^^  apparently  black  scales  I  now  propose  to  make  a  few  obeerva- 
tioDs  with  a  succession  of  object-glares. 

1.  By  transmitted  light  with  a  low-angled  "  inch,"  the  particular 
scale  now  under  notice  is  of  a  fine  Indian-ink  colour,  approaching 
burnt  sienna  ;  dayUght  without  sunshine.    Under  a  fine  ball-incU 
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and  a  "C  eye-piece"  magnifying  about  200  diameters,  the  dark 
colour  is  seen  to  be  owing  to  very  dark  ribs,  with  bright  intercostal 
spaces — brighter  as  they  approach  the  quill;  and  these  spaces 
appear  filled  with  some  kind  of  structure  upon  drawing  out  the 
tube  4  inches,  so  as  to  give  about  300  diameters. 

Some  of  the  scales  adhere  to  the  under  side  of  the  cover,  and 
these  are  better  defined.  Inch  and  a  half  condenser  (direct  Ught), 
without  stops  (a  very  fine  Ross  objective). 

2.  Fine  Eoss  Quarter  **  1851.*  The  ribs  assume  a  p^ile  bluish 
colour,  and  the  pale  intercostal  spaces  a  pale  rosy  hue.  This 
appearance  is  best  seen  towards  the  quill  end,  and  is  easily  brought 
out  with  a  delicate  fine  adjustment.*     Aperture  of  J  70^. 

An  antique  ^th  (yth)  of  Powell's  make  (Aperture  60°),  with 
A  eye-piece  shows  the  ribs  much  darker,  but  clearly  beaded.  No 
appearance  of  rose  colour,  but  a  faint  bluishness.  The  scale  has 
been  crushed  in  places,  and  in  the  wide  gaps  of  the  openings  appear 
very  dark  clusters  of  minute  bodies,  resembUng  granules,  in  strong 
reUevo.     It  is  noon,  and  a  cloudy  grey  day. 

3.  Powell  and  Lealand's  fine  1862  dry  |th,  A  eye-piece.  The 
ribs  are  indistinctly  beaded,  and  very  dark ;  the  intercostal  spaces 
light  and  translucent;  the  granules  indistinct  in  the  broken  up 
spaces.  The  edges  of  the  quill  are  somewhat  thick  and  blurred. 
A  few  isolated  spherules  he  in  the  open  spaces,  surrounded  by  a 
white  halo.  With  the  "  C  eye-piece  "  and  a  power  of  800,  above 
the  bead  appears  a  bright  focal  point  (which  demonstrates  its  con- 
vexity) ;  in  concave  objects  the  bright  focal  point  Ues  below  the 
surface  in  "  dry  mounted  "  objects. 

It  appears  probable  the  b^d  can  be  measured  by  finer  definition 
with  a  good  hght  and  Powell  and  Lealand's  new  immersion  Jth, 

I  now  substitute  a  very  fine  half-inch  objective  for  the  l^inch 
condenser  in  order  to  get  more  light. 

TJie  ribs  appear  narrower,  and  the  intercostal  spaces  full  of 
some  kind  of  structure,  apparently  granular,  which  is  still  more 
distinct  with  condenser  formed  by  the  "  Ross  1851 "  Quarter. 

^.  B  eye-piece ;  Powell  and  Lealand's  new  immersion  Jth,  J  con- 
denser, dull  daylight  as  before.  The  ribs  appear  darker,  Indian- 
ink  colour,  thinner,  sharper,  cleaner ;  between  the  ribs  (and  cross- 
ways  hke  the  rounds  of  a  ladder,  only  thickly  set  together)  small 
dark  beads  are  arranged  in  rows  of  three  spherules  in  contact.  In 
the  broken  spaces  I  perceive  a  set  of  trios  isolated,  still  arranged 
nearly  in  straight  transverse  lines,  and  these  spherules  appear 
nearly  half  the  diameter  of  a  rib.  At  the  quill  end  of  the  scale 
the  spherules  appear  fainter. 

*  I  cannot  too  highly  praise  the  extreme  steadiness  and  delicacy  of  the  new 
stand  Messrs.  Powell  and  LciJand  have  specially  constructed  for  me,  with  a 
■ilver-rimmed  stage  divided  to  minutes  of  arc  of  rotation. 
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depends  chiefly  on  the  curved  areas,  B  D  B,  ADA,  formed  by 
completing  the  aqnare  A  B,  B  A,  and  in  the  difference  between 
the  areas  of  the  two  inscribed  semicircles  and   the  square,  i.  e. 


between  the  area  of  a  sqnate  and  its  inscribed  circle,  i.  e.  between 
1-0000  and  07854  for  a  square  of  diameter  1,  or  0-2146,  i.e. 
one-fifth  nearly;  so  that  the  combined  areas  of  these  curred 
notches  are  only  about  ^th  of  the  corresponding  square,  or,  allowing 
for  the  breadth  of  a  Nobert's  line,  we  may  at  least  say  on^fourth. 
The  double  notches  therefore  which  really  enable  the  eye  in  such 
minute  objects  to  diacriminate  the  beaded  form,  are  four  times  smaller 
in  area  than  the  space  corresponding  to  Nobert's  lines  ruled  at  a 
similar  rate. 


On  precisely  the  same  principle,  when  first  diatoms  began  to  be 
studied,  the  lines  formed  by  shadows  disposed  in  lines  were  much 
more  easily  made  out  than  the  heading  projecting  the  shadows.  It 
would  be  interesting  if  some  of  our  Fellows  would  work  at  thia 
question  of  the  comparative  easiness  of  distinguishing  hues  drawn 
at  the  same  rate  of  cl<Kenesa,  or  of  defining  rows  of  spherules  in 
close  contact.  The  retina  repeats,  as  it  were,  the  sensation  all 
along  the  line  which  is  seen;  and  a  much  fainter  line  can  be 
distinguished  than  dots  in  close  proximity,  which  if  dotted  on  paper 
and  removed  to  a  distance  quickly  nin  into  a  line,  whilst  finer  dark 
lines  drawn  at  the  some  intervals  as  the  dots  still  remain  visible. 
Of  course  the  case  is  quite  altered  if  bhUiaut  dots  be  used,  as  these, 
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searching  among  the  scales,  and  rotating  them  with  the  axis 
towards  the  light,  I  was  rewarded  with  the  appearance  between 
the  second,  third,  and  fourth  spaces  at  the  round  end  of  a  large 
scale,  of  two  rows  of  beads  of  a  red  colour  taking  directions  exactly 
radiating  from  the  quill. 

At  first  the  ribs  are  bluish,  the  obliquely  radiating  rows  of 
beads  are  reddish,  and  much  more  numerous  than  the  upper  parallel 
ribs,  which  show  also  a  beaded  structure.  More  fortunate  resolu- 
tion shows  the  reddish  beads  of  the  radiating  class  intervened  with 
whitish,  which  are  best  seen  at  the  sides  of  the  scale  when  the 
radiating  ribs  cross  the  parallel  at  about  an  angle  of  35*^.  In  this 
position  about /ve  beads  can  be  counted  crossing  between  the  upper 
parallel  ribs.  As  before,  those  scales  are  the  easiest  to  resolve 
which  lie  adherent  to  the  cover.  Those  with  a  film  of  air  between 
require  a  different  correction  for  spherical  observation. 

In  some  cases  a  good  definition  shows  black  ribs  and  bright 
radiating  ribs  of  the  same  size,  with  red  interspaces.  At  this 
degree  of  fine  definition  the  edging  of  the  scale  at  the  round  end 
is  a  clean  black  line,  and  the  ribs  project  slightly,  hke  black  points. 

2.  A  eye-piece ;  Powell  and  Lealand's  y'^th  dry;  same  illumina- 
tion. Upper  ribs  show  very  small  and  clear,  shaded  with  two  black 
lines  very  sharp.  At  the  places  where  the  lower  radiations  cross 
them,  the  black  Unes  are  obliterated,  so  as  to  give  a  peculiar  shaded 
twisted  appearance,  alternating  with  blue  and  red  shading.  On 
rotating  the  scale  so  that  its  axis  forms  an  angle  of  15*^  with  the 
light,  the  lower  radiating  ribs,  where  they  cross  the  upper  at  an 
angle  of  40°,  also  show  black  lines  precisely  similar  to  the  others ; 
both  sets  of  shadows,  of  a  sharp,  clear,  decisive  character,  being 
seen  at  once,  forming  an  elegant  black  lattice-work,  the  red  beaded 
rib  below  colouring  the  upper  ribs  at  the  parts  where  they  intersect. 

A  very  fine  phenomenon  is  exhibited  of  the  effect  of  the  ribs 
crossing  obliquely,  which  appears  to  me  a  perfectly  satisfactory 

f)roof  of  the  nature  of  the  structure,  viz.  obliteration  of  the  black 
ine  double  shadows  of  both  sets  of  ribbing  at  the  places  of  intersec- 
tion; also  the  colours  of  the  lower  ribs  gUstening  there  through 
the  upper  at  graduated  intervals,  just  as  are  seen  when  a  fine 
colourless  rod  of  glass  is  obUquely  crossed  upon  a  pink  one ;  still 
more  so  when  a  series  of  such  rods  are  crossed  in  radiating  positions. 
I  have  the  more  pleasure  in  describing  this  interesting  scale, 
because  this  resolution  demonstrates  the  very  great  advance  in 
microscopic  definition  since  the  time  when  the  ribs  of  the  scale 
were  described  as  translucent  and  merely  an  appearance  of  a  dot 
at  the  intersection  of  the  Unes,  whereas  there  are  scores  of  beads 
between  the  ribs  in  a  very  small  space.  At  the  same  time,  I  may  be 
excused  for  making  a  few  animadversions  on  the  subject  of  spurious 
beads  and  ghost  beads  of  which  so  much  has  lately  been  said. 


of  these  gh^wts  may  stick  to  their  sporions  showings 
nn,  whilst  a  wealth  of  fiEusciiiating  beauty  lies  hid  from 
Residuary  aberration  still  hoyers  about  our  best 
bet  achromatism  and  perfect  correction  of  spherical 
I  at  present  almost  incongruous.  Correct  tne  one, 
r  appears.  Get  rid  of  the  colour  totally  and  you  will 
i  blurred  outlines,  thick  edges,  and  spurious  beads  or 
(t  is  the  pleasure  or  advantage  of  seeing  for  instance 
rious  beads  in  the  Lepisma,  when  these  forty  should 
$ke  room  for  four  hundred  reaUties — rows  upon  rows 
gems  instead  of  a  few  non-existent  spurious  images? 
U  spaces  of  the  Lepisma,  hke  the  Podura  curvi- 
irith  closely-packed  rows  of  beading:  admirers  of 
|)an  see  nothing  in  the  blank  spaces :  and  champions  of 
ll^osts  can  see  nothing  there  between  the  rios,  but 
"i  of  intersecting  striae.  In  each,  these  blank  spaces 
not  till  the  aberrating  obnoxious  rays  are  controlled 
strings  of  pearls  start  into  view.  A  greenish-blue 
^setting  sun,  for  instance,  gives  comparatively  few 
in  my  l-50th  immersion.  The  more  colours  the 
the  more  difficult  becomes  the  destruction  of  the 
e  finest  effects  in  Colonel  Woodward's  photography 
iroduced  when  the  number  of  the  colours  was  reduced 
which  now  done  exactly  suits  his  photography.  But 
together  in  our  daily  researches,  and  involve  our- 
ists  of  residuary  aberration. 

the  ribs  appear  sharper,  thinner,  and  the  intercostal 
broader ;  wnen  sharp,  keen  black  lines  take  the  place 
k  outlines;  when  the  quill  is  keenly  portrayed  and 
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VII. — The  History  of  th^  Micro-spectroscope, 

By  John  Browning,  F.Ii.A.S. 

Dr.  Gayer  has  kindly  afforded  me  an  opportunity  of  trying  the 
micro-spectroscope  he  has  contrived  and  described  in  the  last  num- 
ber of  the  *  Monthly  Microscopical  Journal/  the  performance  of 
which  is  very  satisfactory.  It  appears  to  me  only  just  that  I  should 
recall  to  the  members  of  the  Society  the  fact,  that  in  consequence 
of  a  suggestion  I  received  from  Dr.  Huggins,  I  have  made  a  micro- 
spectroscope  exactly  similar  in  optical  construction  several  years 
smce.  The  principeJ  difference  in  the  mechanical  details  of  the  in- 
strument I  used  was  that  my  spectroscope  could  be  inserted  in  the 
body  of  a  microscope,  and  removed  as  m  the  case  of  an  ordinary 
eye-piece,  thus  avoiding  the  necessity  of  another  body  for  the  micro- 
scope, and  reducing  considerably  the  cost  of  the  apparatus.  There 
is  an  engraving  of  a  contrivance  such  as  I  allude  to,  on  page  120, 
figure  70,  in  the  6th  edition  of  Mr.  Hogg's  work  on  the 
Microscope. 

My  method  of  finding  the  object  in  this  micro-spectroscope  was 
as  follows :   I  had  a  small  slot  in  the  body  of  the  microscope  and  a 

Erojecting  pin  on  the  adapting  tube  of  the  micro-spectroscope.  I 
ad  an  eye-piece  with  a  point  or  indicator  in  the  field  of  view. 
This  eye-piece  had  a  steady  pin  on  the  side  of  the  tube,  correspond- 
ing to  that  on  the  spectroscope.  On  finding  and  focussing  any 
small  object,  bringing  it  to  coincide  with  this  point,  removing  the 
eve-piece  and  substituting  the  spectroscope,  the  spectrum  of  the 
object  was  visible  at  once. 


on  the  sabject  of  the  preparation  and  moonting  of 
Beta.  The  old  books,  though  admirable  each  in  its 
irtment,  are,  nevertheless,  devoid  of  all  that  has  been 
r  of  work  and  apparatus  for  the  past  few  years.  It  is 
rprising  that  persons  like  the  antiior  of  the  book  nnder 
Snking  themselves  the  ones  who  are  chosen  for  the  task 
salts  of  their  experience.  Bat  we  are  sorry  to  say  that 
b  is  abont  the  very  last  who  should  be  selected  for  so 
f^  and  that  his  book,  though  it  may  possess  some  three 
t  interest,  is  the  very  worst  possible  companion  that 
t  the  hands  of  a  student.  For  ourselves,  we  had  hopes 
tti  of  a  recent  work  would  have  been  all  that  could  be 
kvtunately,  that  is  not  the  case.  So  we  are  left  to  the 
Barpenter  may,  either  by  himself  or  some  one  perfectly 
Pgect,  bring  out  a  new  edition  of  his  excellent  treatise 
le ;  for  assuredly,  as  regards  the  wants  of  the  general 
b  very  best  and  most  abundantly  illustrated  work  on 
I  any  language  possesses.  In  the  meantime  we  cannot 
B  the  present  one  as  offering  at  all  what  we  require, 

tthe  tBLCt  that  the  present  treatise  is  most  limited  in 
^eneous  in  plan,  it  is  certainly  almost  the  worst 
^e  have  ever  beheld.     It  contains  in  the  commence- 
remarks  on  some  of  the  apparatus  to  be  employed 
a  few  good  cuts  accompanying  the  text,  but  beyond 
rorthy  of  any  serious  criticism.  The  plates  are  simply 
alphabetical  arrangement  of  the  subject  is  an  absurd 
to  have  to  speak  so  distinctly,  but  we  fear  we  should 
to  discharge  our  task  were  we  to  commend  the  essay 
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which  is  already  published.     We  speak  in  this  matter  from  the  most 
perfectly  disinterested  motives,  but  we  cannot  see  a  really  capital  work 
spoiled  through  the  proprietor's  neglect  of  modern  work  and  modern 
writei-s.     On  the  whole,  it  strikes  us  that  the  numbers  now  upon  our 
table  are  better  than  their  predecessors.     There  has  been  more  e£fbrt 
to  bring  new  light  upon  the  subject  than  was  shown  in  the  conmience-. 
ment,  and  we  can  only  rejoice  that  it  is  so.    We  notice,  for  example, 
that  the  subject  of  Diaiomaci  has  been  more  fully  dealt  with  than  ^ 
we  had  expected.      A  good  deal  of  space  has  been  given  to  this 
subject,  but,  in  our  opinion,  not  enough,  so  important  is  it  if  only 
regarded  in  the  light  of  the  test  of  microscopic  power.     It  appears  to 
us,  too,  as  if  the  subject  were  dealt  with  by  one  who  was  deeply  in 
love  with  the  old  notions,  and  could  only  give  the  more  modern  views 
as  other  ideas,  but  by  no  means  the  correct  ones.     Still,  this  section 
is  evidently  written  by  one  who  is  a  master,  and  we  are  glad  that  he  has 
even  stated  the  views  of  more  recent  authorities.    A  good  "  diatom  "  plate 
accompanies  the  tenth  portion  of  the  Dictionary,  in  which,  however, 
it  must  be  observed  that  the  writer's  views  of  structure  are  distinctly 
adhered  to.     The  allied  subject  of  Desmids  is  not  so  fairly  dealt 
with.     A  good  deal  of  foreign  work  has  been  done  upon  this  branch 
of  late  years,  yet  we  find  nothing  whatever  of  it  in  the  Dictionary. 
Elastic  tissue  is  by  no  means  satisfactory.     The  illustrations  are  idl 
old,  and  the  idea  of  treating  of  the  branches  of  the  subject  as  though 
distinct,  is  manifestly  antique.     Endosmosis,  too,  is  a  subject  which 
requires  to  be  much  more  fully  dealt  with  than  it  has  been  under  the 
present    heading.     Entomostraca    is    wonderfully    well   treated,   the 
remarks  being  terse,  to  the  point,  and  modem ;   whilst   the   refer- 
ences to  work  done  at  the  subject  by  others  is  both  full  and  modem. 
Entozoa,  too,  is  not  bad ;  but,  in  our  oi)inion,  it  will  be  regretted  if  it 
is  not  dealt  with  in  the  succeeding  parts  of  the  Dictionary  more  fully. 
Eozoon  Canadense  is,   of  course,  a  new  paragraph.     It  is,  however, 
extremely  short,  and  gives  no  very  full  description  of  this  interesting 
fossil.     We  should  have  wished  to  have  seen  a  plate  with  some  of 
Dr.  Carpenter's  admirable  drawings  of  this  remarkable  Bhizopod,  but 
as  yet  none  has  appeared.     The  cuts  throughout  the  pages  are  too 
manifestly  those  only  of  two  or  throe  groups ;  why,  we  cannot  say,  but 
clearly  it  is  a  somewhat  prejudicial  and  unfair  distribution.      The 
plates,   too,   are   immensely   too   crowded;   in   most   instances   they 
contain  some  of  Tuffen  West's  best  drawing,  and  these,  of  course,  are 
in  most  cases  excellent,  but  in  other  instances  they  are  not  so  well 
executed ;   and  further,  they  in  some  degree  but  very  poorly  repre- 
sent the  progress  which  has  been  made.    With  these  several  defects — 
and  of  course  we  have  dwelt  upon  them — the  book  is,  nevertheless,  an 
improvement  on  the  old  edition,  and  we  doubt  not  that  the  succeediing 
parts  will  be  even  better  far  than  those  which  have  already  been 
published. 

Various  foreign  meinoirs : — *  Nuove  Ricerche  sull'  interna  tessitura 
dei  Tendini  del  Prof.  G.  V.  Ciaccio.'  Bologna,  1872. — In  this  paper, 
which  the  author  has  been  kind  enough  to  send  us,  there  is  given  a 
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surfaces  or  particles  coming  in  contact  are  liable  to  become  attached 
thereto.  Some  phenomena  observed  lend  countenance  to  a  theory 
that  this  membrane  is  dotted  with  minute  pores  which  permit  delicate 
threads  of  the  soft  protoplasm  it  encloses  to  be  extruded,  and  that  the 
edges  of  these  foramina,  if  the  projection  still  continues,  are  carried 
outwards  during  the  amoeboid  movement,  forming  a  sheath  to  all  except 
the  extreme  point  of  the  tongue-like  process.  The  material  occupying 
the  space  between  the  capsule  and  the  nucleus,  denominated  the  pro- 
toplasm of  the  cell  (the  fibrino-plastin  of  Prof.  Heynsius),  is  a  soft 
jelly-like  matter  in  which  chiefly  resides  the  capacity  of  amoeboid 
motion.  This  protoplasm  appears  to  be  soluble  in  water  and  saline 
solutions  in  all  proportions,  and  when  freely  diluted  loses  its  amoeboid 
power,  which,  however,  is  regained  in  a  majority  of  cases,  when  the 
excess  of  fluid  is  removed.  The  laws  by  which  leucocytes  take  up 
and  part  with  fluid  seem  to  be  simply  those  of  the  dialysis  of  liquids 
through  animal  membranes  by  endosmosis  and  exosmosis,  as  investi- 
gated on  a  larger  scale  by  Graham  in  1855  ;  the  rapid  inward  current 
from  the  rare  solution  of  high  diffusive  power,  through  the  cell  wall, 
distending  that  membrane  and  diluting  the  contained  fluid,  until  an 
equilibrium  of  the  endosmotic  and  exosmotic  flow  is  attained,  or  the 
capsule  is  burst  by  the  centrifugal  pressure  of  accumulated  liquid. 
"  The  structure  of  the  particles  which  exist  in  the  protoplasm  and 
exhibit  dancing  motions  when  the  latter  undergoes  dilution  is  yet 
undetermined,  although  smulry  facts  indicate  that  tlicir  movement  ia 
not  dependent  on  '  vital  *  causes,  but  is  merely  a  molecular  one ;  alflo 
that  some  of  them,  at  least,  are  minute  granules  of  fatty  matter  which 
after  a  time  may  coalesce  into  visible  oil  globules,  as  in  the  older  pna 
corpuscles.  In  regard  to  any  difference  of  their  motion  in  tbe  Eudi- 
vary  bodies,  my  experiments  as  above  detailed  so  fully  and  imiformly 
corroborate  each  other,  that,  reluctant  as  I  feel  to  dispute  the  as- 
sertions of  such  celebrated  histologists  as  Strieker  and  Pfliiger,  I 
cannot  but  call  in  question  the  general  correctness  of  their  statement 
upon  this  point ;  for  it  is  manifestly  inaccurate  to  affirm  that  a  half 
to  one  per  cent,  salt  solution  still  permits  the  '  dancing'  movements 
of  fresh  pus  or  lymph  corpuscles  to  continue,  when  the  fact  is  that 
the  motion  ceases  in  nineteen  out  of  every  twenty  globules  under  its 
action,  just  as  it  would  be  erroneous  to  maintain  that  quinine  does  not 
stop  the  course  of  ague,  because  in  one  case  out  of  twenty  it  fails  to 
prevent  a  recurrence  of  the  chill.  I  therefore  am  induct  to  think, 
from  the  above  investigations,  which  I  trust  any  critic  will  do  me  the 
justice  to  repeat  before  disputing,  that,  contrary  to  the  views  of  these 
histologists,  no  essential  difference  exists  in  the  effects  of  salt  sola- 
tions  of  various  strengths  upon  the  salivary,  pus,  and  white  blood 
corpuscles ;  and  from  this  circumstance,  in  conjunction  with  the  in- 
teresting fact  discovered  during  one  of  my  experiments,  that  the  sali- 
vary globules,  when  acted  upon  by  the  denser  saline  liquid,  contract 
to  the  size  of  the  blood  leucocytes^  and  mmiifest  amahoid  movements,  I 
conclude  my  theory,  that  the  corpuscles  of  the  saliva  are  'migrating' 
white  blood  globules,  which,  *  wandering  out'  into  the  oral  cavity, 
have  become  distended  by  the  endosmosis  of  the  rarer  fluid  in  which 


72  PROGRESS   OF   MICROSCOPICAL   SCIENCE. 

The  Microscopic  Examination  of  Cotton.  — We  have  received  a  copy 
of  a  paper  which  was  read  before  the  Cotton  Brokers'  Association  of 
Liverpool,  by  the  Rev.  H.  H.  Higgins,  M.A.,  on  this  subject,  which  is 
admirably  illustrated  with  a  series  of  twelve  photographic  microscopic 
views  of  the  fibre.  Although  there  is  not  very  much  novelty  in  the 
paper,  still  it  is  interesting,  and  to  many  instructive.  The  following 
quotation  which  he  gives  from  Barnes'  work  on  'The  History  of  the 
Cotton  Manufacture  of  Great  Britain  *  is  nt)t  without  interest : — 
"  Rouelle,  in  the  '  Memoirs  of  the  French  Academy  of  Sciences '  in 
1750,  and  Dr.  Iladley,  m  the  '  Philosophical  Transactions  '  in  1764,  had 
contended  that  the  mummy  cloth  of  Egypt  was  cotton  ;  and  so  it  wan 
esteemed  to  bo  till,  in  183G,  James  Thomson,  F.R.S.,  having  obtained 
from  Belzoni  various  specimens  of  mummy  cloth,  determined  to  renew 
the  investigation.  All  other  methods  failing  to  afford  a  satisfactory 
solution  of  the  difficulty,  he  bethought  himself  of  the  microscope. 
He  was  not,  however,  possessed  of  such  an  instrument,  nor  was  he 
accustomed  to  its  use.  Mr.  Thomson  therefore  applied  to  his  friend 
Mr.  Childern,  who  undertook  to  secure  the  good  offices  of  Sir  £verard 
Home  in  prevailing  on  Mr.  Bauer,  a  microscopist,  to  make  the  requi- 
site examination.  Thus  a  Fellow  of  the  Royal  Society,  less  than  forty 
years  ago,  found  himself  three  removes  froui  an  authority  competent 
to  resolve  a  question  capable  of  being  decided  in  a  few  moments  by 
the  aid  of  a  very  ordinary  microscope."  The  author  sums  up  the 
advantages  of  the  microscope  in  the  examination  of  cotton  thus : — 
"  (1.)  It  may  probably  be  found  useful  chiefly  in  deciding  quostionB 
of  some  difficiilty :  for  example,  in  comparing  various  kinds  of  Sorat, 
or  North  American  cottons.  Where  two  samples  are  apparently  eqnal 
in  value  and  suitability,  the  microscope  may  give  a  decided  preference 
to  one  of  them ;  and  a  decision  thus  formed  would  probably  be  jnstilied 
by  the  manufacturer.  It  is  not  altogether  improbable  that  the  micro- 
scope may  lead  to  a  more  correct  appreciation  of  some  kinds  of  cotton 
which  may  hitherto  have  been  under-rated  or  over-rated.  (2.)  The 
microscope  may  greatly  facilitate  and  generalize  the  power  of  judging 
cotton." 

LarvcB  in  the  Human  Ear. — The  *  Lancet  *  of  Dec.  14,  1872,  con- 
tains an  article  on  this  subject  which  is  of  interest  in  connection  with 
the  subject  mentioned  in  the  last  '  H.  M.  J.'  It  appears  that  in 
a  recent  number  of  the  '  Archives  of  Ophthalmology  and  Otology ' — 
a  publication  brought  out  simultaneously  in  English  and  German — 
Dr.  Blake,  of  Boston,  describes  four  cases  of  the  occurrence  of  dip- 
terous larvsB  in  the  human  ear.  In  one  of  these  cases  the  larva  was 
that  of  Muscida  sarcophaga,  and  in  another  case  that  of  M,  lucilia^ 
which  was  probably  also  present  in  the  fourth  case.  The  presence  of 
these  larvte  is  always  associated  with  an  otitis  media  purulenta,  which 
can  hardly  be  wondered  at  if  we  bear  in  mind  the  nasty  predilections 
of  the  ordinary  blow-fly.  M.  hicilia  is  oviparous ;  from  which  may 
be  explained  the  fact  that  in  the  cases  in  which  it  was  present  only 
a  single  larva  was  found,  roost  of  the  eggs  having  been  presumably 
washed  away  by  the  fetid  secretions  from  the  ear.  M.  sarcophaga^ 
on  the  other  hand,  whose  larvre  were  more  numerous,  five  and  four 
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exclusiTe  relations  with  the  motor  functions.     All  three  intercross  at 
the  median  line  with  their  congeners,  and  pass  then  into  masses  of 
nerve  cells,  constituting  nuclei  spread  out  over  the  whole  of  the  height 
of  the  encephalic  isthmus.     Finally,  from  these  nuclei  start  grey  fibres, 
which  throw  themselves  into  a  special  nervous  substance,  described 
for  the  first  time  by  M.  Luys  under  the  name  of  peripheral  cerebellar 
substance.     In  this  way  the  inferior  cerebellar  peduncle  terminate, 
after  decussation,  in  the  grey  masses  of  the  olivary  body  (anterior  and 
inferior  olive  of  M.  Luys).     This  anatomist  has  found  in  the  thickness 
of  the  posterior  pyramid  an  analogous  nucleus  of  grey  matter,  which 
enters  similarly  into  connection  with  the  inferior  cerebellar  peduncles. 
This  is  the  inferior  and  posterior  olive.     The  median  peduncular 
fibres  cross  each  other  also  in  the  median  line,  and  pass  into  the  grey 
matter  of  the  protuberance.     Finally,  the  superior  cerebellar  pedun- 
cles, after  a  similar  intercrossing,  terminate  in  a  grey  mass,  already 
described  bj^  Stilling  as  the  red  nucleus,  and  which  M.  Luys  proposes 
to  call  superior  olive,  seeing  its  striking  analogy  with  the  grey  nucleus 
of  the  bulbar  olive.     From  these  different  nuclei  start  grey  fibrils,  the 
ultimate  termination  of  the  peduncular  fibres,  which  put  themselves 
in  connection  with  the  fibres  of  the  anterior  spinal  system,  by  the 
medium  of  the  peripheral  cerebellar  substance.     The  latter  extends 
on  the  neck  of  the  bulb  as  far  as  the  corpus  striatum  in  a  continuous 
layer,  presenting  hero  and  there  swellings,  the  most  apparent  of  which 
is  the  locus  niger  of  Soemmering.     Histologically,  this  grey  substance 
is  constituted  by  a  network  of  polygonal  cells,  provided  with  numerous 
prolongations.     It  is  probably  by  the  medium  of  these  branching  and 
anastomosing  cells  that  the  connections  between  the  fibres  of  the 
cerebellar  apparatus  and  those  of  the  spinal  apparatus  are  established. 
So  far  as  concerns  the  latter,  M.  Luys  is  almost  entirely  in  accordance 
with  accepted  opinions.     It  should  be  mentioned,  however,  that  the 
posterior  sensitive  fibres  of  that  apparatus  are  shown  in  his  drawings 
as  all  terminating  in  one  ganglion.     From  this  ganglion  start  two 
orders  of  fibres.     Those  of  one  order  connect  themselves  with  the 
grey  centre  of  the  spinal  marrow,  ganglio-spinal  fibres.     These  are 
properly  the  reflex  motor  fibres.     The  others  take  an  ascending  direc- 
tion, cross  each  other  at  the  level  of  the  bulb,  and,  according  to  all 
appearances,  terminate  in  the  optic  thalamus  (ganglio-cerebral  fibres). 
As  to  the  anterior  or  motor  fibres,  they  emerge  from  the  largo  asteroid 
cells  of  the  grey  matter  of  the  anterior  horns.     Towaids  the  bulb  and 
the  protuberance,  these  cells  are  agglomerated,  and  unite  in  masses  to 
form  the  grey  nuclei  whence  8j)ring  the  fibres  of  origin  of  the  cranial 
motor  nerves,  hypoglossal,  facial,  external  oculo-motor,  masticatory, 
&c.     Finally,  the  cells  of  the  anterior  horns  unite  together,  and  with 
the  nuclei  of  the  corpus  striatum,  by  fibres  of  which  the  ensemble 
constitutes  the  antero-lateral  column,  and,  after  decussation  at  the 
level  of  the  bulb,  the  cerebral  peduncles.     Combining  the  whole  of 
these  details,  the  following  general  conception  is  arrived  at  by  this 
author.     In  respect  to  the  sensitive  fibres,  a  part  of  them,  after  having 
traversed  the  spinal  ganglion,  take  their  course  directly  into  the  large 
ceUs  of  the  marrow.     The  impression  in  this  case  is  not  felt ;  the 
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the  cells  are  composed  of  two  walls,  the  onter  green  (or  otherwise 
coloured),  composed  of  laminated  cells,  the  inner  white  and  stmcture- 
less.  Upon  puncturing  the  plants  a  liquid  is  forcibly  ejected.  I  have 
never  been  able  to  discover  the  contained  cells  for  want  of  a  good 
microscope.  By  placing  the  cake  of  earth  sent  you  in  a  plate,  and 
adding  water  enough  to  make  it  of  about  the  consistence  of  potter*8 
clay,  and  keeping  it  at  a  temperature  about  60^,  you  will  find  a  fresh 
crop  of  the  plant  to  develop,  and  you  will  thus  have  an  opportunity 
of  studying  them." — Orevillea,  Dec.  1872. 

The  Structure  of  the  Nerve  Fibres. — In  the  *  Centralblatt,'  •  Dr. 
Tamamschef  gives  the  results  of  his  researches  on  this  point,  which 
have  been  recently  translated  in  the  *  Lancet,*  f  which  we  may 
mention  usually  contains,  of  late,  something  of  interest  to  the  micro- 
Bcopist.  Dr.  Tamamschef 's  specimens  have  chiefly  been  taken  from 
the  lumbar,  sciatic,  and  brachial  plexuses  of  man  and  of  the 
mouse.  Those  from  the  latter,  immediately  after  their  removal 
from  the  living  body,  were  plunged  either  into  distilled  water  or  into 
serum  or  the  aqueous  humour,  and  examined  with  high  powers.  Many 
nerve  tubules,  he  finds,  are  nnited  together  and  enclosed  by  a  common 
sheath  composed  of  fiat  shells,  which  may  be  brought  into  view  by  a 
solution  of  nitrate  of  silver.  This  sheath  probably  belongs  to  the  lym- 
phatic system.  The  nerve  tubules  are  composed  of  an  external  sheath 
or  neurilemma,  the  white  substance  of  Schwann,  and  the  axis  cylinder. 
On  the  careful  addition  of  ammonia  and  then  of  acetic  acid  to  the 
nerves  on  the  stage  of  the  microscope,  it  may  be  shown  that  the  cylin- 
der axis  is  composed  of  a  completely  homogeneous  matrix,  which  dis- 
solves readily  in  ammonia,  and  in  which  spheroidal  bodies  gradually  in 
about  three-quarters  of  an  hour  make  their  appearance,  which  he  pro- 
poses to  term  nerve  corpuscles — corpuscula  nervea.  The  corpuscles  are 
in  contact  with  one  another  throughout  the  whole  length  of  the  tube,  and 
are  capable  of  spontaneous  movement ;  their  size  is  nearly  equal  to  that 
of  the  red  corpuscles  of  the  blood,  and  they  may  with  cautious  manipu- 
lation be  obtained  altogether  detached  from  the  nerve  tubules  under 
the  infiuence  of  various  reagents ;  they  break  up  into  minute  granules, 
which  exhibit  Brunonian  movements  in  oil  of  turpentine.  In  order 
to  determine  whether  the  cylinder  axis  belongs — as  is  usually  thought 
— to  the  albuminous  compounds,  M.  Tamamschef  undertook  a  compa- 
rative series  of  micro-chemical  investigations  between  fresh  albumen 
and  these  cylinder  axes.  He  finds  that  pure  albumen,  in  the  course  of 
two  or  three  days,  exhibits  the  same  kind  of  resolution  into  spheroidal 
elements,  more  or  less  nearly  approximating  in  size  those  of  the 
cylinder  axis.  After  the  addition  of  alkalies  and  acids,  however,  the 
similarity  is  no  longer  perceptible.  Alkalies,  and  especially  ammonia, 
cause  the  corpuscles  to  swell  up,  and  several  granules  make  their 
appearance,  which  are  capable  of  moving  in  a  concentric  manner; 
sometimes  a  triple  zone  appears,  of  which  the  internal  appears  red- 
dish, the  middle  greenish  blue,  and  the  external  dark-violet  Acids 
cause  the  muscles  to  shrivel,  and  finally  to  break  up  into  numerous 

♦  No.  38,  1872.  t  December  14,  1872. 
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granales.     The  following  tables  giYO  M.  Tunaimichef' s  resnltfl  in  • 
condensed  form : — 

Axi*-cj1iniler  Matrix.  |  Albanian  Matrix. 

1.  Ammonia  '  DUsolvea i  Dimolvcs. 

2.  Weak      alkalies      Diasolvea Dui»^lvpfl. 

(potash). 

3.  Carmine    ..  Uncoloured         ■  Un<*olourcjH. 


Oirpusclffl. 


1.  AjnmoDia.. 

2.  Oocenlrated  al- 

kaUea(poUjah). 

3.  Acid«:  curcmie, 

aortic. 


4.  Torpeotine 

5.  CarmiDe    .. 


.   Action  slow,  distcnsive 

Rapid  distension;  gradual 
disappearance. 

Gradaal  shrivelling;  ap- 
pearance of  granules,  and 
i       their  disintegration. 

1  Persistent     oscilLition     of 

I       granules. 

,  Feeble  coloration 


^'''•rpDflcUa. 

Action  slow,  distennte ;  pris- 
matic colount. 

Rapid  distension :  sodApn 
diKappearance. 

Rapid  shrivellinf?,  the  cur- 
pQsrles  becoming  imf^ 
larly  angular;  disinti'gni- 
tion  of  gzanales. 

Persistent     oscillation     of 
granules. 

Very  slow  and  feeblt>  C(»Iors- 
tion. 


The  Surface  of  Botrydium  granulatum. — Mr.  E.  Pigott  hM  an 
important  paper  on  this  plant  in  *  Grevillea'  for  January,  1873,  giring 
it  the  specific  name  of  granulatum.    He  says  that^  "  as  Dr.  GroTille 
and  othimi  have  said,  its  surface  seems  minntely  granular.     Now  tiiis 
I  hare  ascertained  by  careful  microscopic  examination  to  bo  not  ex- 
ternal, although  the  effect  is  seen  on  the  surface  of  the  yesidos,  but  it 
results  &am  the  pressure  of  the  protoplasm  and  grains  of  chlorophyll 
on  the  inside.    The  membranes  composing  the  walls  of  the  yendas, 
for  there  are  two,  an  outer  and  an  inner  membrane,  although  this  can- 
not be  ascertained  with  certainty,  except  at  the  base  of  the  yesides 
and  where  the  inner  membrane  begins  to  dry  up  when  it  shows  in 
folds,  by  carrying,  and  the  breaking  up  of  the  endochromo,  into  folds 
with  it,  and  in  the  underground  stems,  where  they  are  distinctly  yisible, 
they  appear  to  me  to  be  perfectly  structureless,  that  is,  they  are  thin 
transparent  membranes  only,  witiliout  any  cellular  structure,  and  when 
the  plant  is  aliye  they  remain  distended  to  their  very  utmost  from  the 
pressure  of  the  fluid  within.   The  young  yeside  which,  as  will  be 
obseiredf  only  the  swollen  apex  of  a  branch  of  the  creeping  or  under- 
ground stem,  when  it  emerges  from  the  ground  it  is  nequently  only 
a  clear  transparent  sac  filleid  almost  to  bursting  with  a  watery  fluid ; 
after  a  time  minute  green  spherical  grains  will  be  seen,  mostly  adher- 
ing in  little  groups  to  each  other,  and  at  length  they  take  up  their 
position  on  the  wall  of  the  inner  membrane,  until  the  whole  veside 
appears  to  be  filled  with  them  ;  but  the  yesicle  being  filled  with  them 
is  only  in  appearance,  as  it  is  only  the  walls  that  are  covered,  with  a 
few  exceptions  of  gnmules  floating  in  the  fluid.    When  a  full-growu 

plant  is  pressed  between  slips  of  glasa  and  examined,  the  membraue* 
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oompoeing  the  vesicle  will  be  seen  to  shrink  up  into  folds,  on  which 
are  seen  tiie  adhering  granules.  When  the  plants  are  full  grown  the 
epidermis  is  fnrfuraceous,  or  having  a  number  of  minute  scale-like 
processes  attached  to  it,  as  if  it  were  a  very  thin  outer  membrane 
broken  up.**  A  very  able  note  is  appended  to  the  paper  by  Mr.  W. 
Archer,  of  Dublin,  in  which  this  authority  criticizes  some  of  the 
author*s  statements. 

Delhi  Ulcers. — We  have  received  from  the  author,  Dr.  Fleming,  a 
short  note  on  these  ulcers,  in  which  ho  says  that  last  year  a  partial 
microscopical  examination  of  the  ulcers,  which  afifect  the  nose  of  most 
dogs  in  Delhi,  was  made  in  connection  with  a  few  experiments  to 
ascertain  their  nature.  The  result  of  this  investigation  showed  that 
they  were  similar  to  those  which  occur  on  the  human  subject,  and  also 
proved  that  dogs,  as  well  as  men,  can  easily  be  inoculated  by  the 
cellular  substance  from  an  undoubted  Delhi  sore.  Delhi  ulcers  have 
been  proved  to  be  contagious. 

Hie  Bailey  Diatoms  at  the  Boston  Society  of  Natural  History. — 
Prof.  H.  L.  Smith  writes  in  the  '  Lens'  (Nov.,  1872)  with  regard  to 
these.  He  states  that  they  are  not  at  all  equal  to  what  Mr.  Bailey 
possessed  when  alive.  '  Hence  he  thinks  that  they  have  been  stolen  or 
taken  away.  He  says  it  "is  well  known  that  Prof.  J.  W.  Bailey 
bequeathed  his  microscopical  collection,  his  collection  of  Algae,  bis 
books  on  botany  and  microscopy,  his  memoranda  and  scientific  cor- 
respondence, to  the  Boston  Society  of  Natural  History.  The  Alg», 
books,  and  memoranda  are,  I  believe,  still  about  as  Prof.  Bailey  left 
them ;  but  the  slides  of  Diatomacece,  and  more  especially  the  crade 
materials  left  by  him,  have  not  been  so  fortunate  in  escaping  the  grasp 
of  greedy  collectors.  Perhaps  I  am  mistaken,  but  either  Uie  collec- 
tion of  Prof.  Bailey,  which  he  gave  to  the  Society,  was  much  more 
meagre  than  that  I  had  seen  at  his  own  rooms  at  West  Point,  or  it  has 
Buffered  since  its  deposit.  I  believe  it  was  the  wish  of  Profl  Bailey 
that  the  crude  material  should  be  distributed,  and  this  indeed  was 
publicly  announced.  I  myself,  shortly  after  the  announcement,  made 
application,  and  received  about  a  dozen  specimens  of  fossil  earthsi 
and  a  few  soundings,  but  in  very  small  quantity,  as  was  proper ;  most 
of  which  I  now  have.  For  a  long  time  the  collection  was  inaccessible^ 
daring  the  period  when  the  Society  was  about  moving  from  its  very 
confined  rooms  in  the  Walker  House,  to  the  new  and  elegant  building 
now  occupied.  Just  previous  to  this  time,  and  perhaps  just  after, 
there  is  reason  to  believe  that  the  collection  was  very  seriously  de- 
pleted ;  not,  however,  by  any  fault  or  connivance  of  the  ofiGicers,  but 
rather  from  perhaps  too  much  confidence  in  allowing  free  access  of 
those  who  professed  to  be  especially  interested  in  the  study  of  the  Disr 
tomaceflB.  It  is  reasonable  to  suppose  that  Prof.  Bailey  left  mounted 
specimens  (if  not  the  material)  illustrating  the  new  genera  and  spedes 
described  by  him,  and  especially  those  which  had  been  engraved. 
Besides  these,  I  know  he  had  a  considerable  collection,  exchaiiges, 
&c.,  from  abroad.*' 

American  Dredging  Bestdts. — A  valuable  paper,  more  zoological 
than  microscopical,  on  this  subject  appears  in '  Silliman*s  Journal '  for 
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Barry's  observation  has  been  confirmed  by  a  great  number  of  embryo- 
logists,  amongst   whom   we  may  mention   BischofiE^  Lebmann,  and 
Meissner.      Spermatozoa  have  been  found  by  those   observers    in 
the    albuminous  envelopment   of  the   ovum  of  different  mammals, 
during  its  passage  through  the  oviduct,  farther  in  the  zona  pellucida, 
and  between  the   latter    and   the    germ    (yolk)  itself.     They  have 
been  seen  in  the  latter  place,  not  only  previously  to  the  cleavage 
process — when  the  germ  (yolk)  had  retracted  itself  from  the  zona 
pellucida — but  also  in  a  later  period,  when  the  germ  was  already 
divided  into  a  number  of  cleavage  globules.     In  all  these  instances, 
however,  the  spermatozoa  were  motionless.     Dr.  Weil  has  observed  in 
a  number  of  ova,  taken  from  the  oviduct  between  the  17th  and  46th 
hours  after  fecundation,  spermatozoa  in  very  lively  movement  in  the 
albuminous  envelopment  as  well  as  within  the  zona  pellucida.     Weil 
gives  an  account  of  four  instances  where  he  has  seen  unchanged  sper- 
matozoa in  the  mbstance  of  the  germ  itself,  besides  numbers  of  moving, 
spermatozoa  between  the  germ  and  the  zona,  pellucida.     There  were 
to  be  found  in  these  and  other  instances  filaments  either  isolated  or  in 
bundles  inside  the  germ,  which  Weil  regards  as  the  tails  of  spermato- 
zoa.   In  later  periods,  when  the  ovum  had  already  reached  the  uterus, 
no  spermatozoa  were  to  be  found,  neither  outside  nor  inside  the  germ. 
From  these  facts,  Weil  takes  it  as  probable  that  the  spermatozoa, 
after  having  penetrated  the  germ,  vanish  completely,  and  that  this 
intimate  union  of  the  spermatozoa  with  the  germ  forms  the  most 
material  part  of  the  fertilization  of  the  ovum.     Consequently,  the  in- 
heritance  of  feculties  from  the  fether  may  be  in  this  way  explained. 
Weil  confirms  the  assertion  of  Bischoff  that  the  coitus  in  rabbits  is 
not  to  be  regarded  as  the  chief  cause  of  the  extrusion  of  the  ova  from 
the  ovary ;  but  that,  if  there  exist  a  relation  between  the  coitus  and 
the  extrusion  of  the  ova,  it  is  only  in  so  far  as  the  former  takes  place 
a  few  hours  before  or  after  the  latter.     According  to  Weil,  each  ovnm 
possesses  two  vesicular  nuclei  before  the  cleavage  process  commences. 
As  to  the  earliest  changes  of  the  ova  on  their  way  through  the  oviduct. 
Dr.  Weil's  observations  confirm  those  of  Bischofif^  fully  described  in 
his  great  work  on  the  development  of  the  rabbit's  ovum  (1842),  which 
may  be  briefly  described  as  follows : — The  germ  is  first  closely  sur- 
rounded by  the  zona  pellucida;  then  the  germ  retracts  itself  from 
that  membrane;  farther,  the  germ  divides  itself  into  two  halves,  each 
of  these  again  into  two  halves;    then  the  germ  consists  of  eight 
cleavage  globules,  and  finally  of  sixteen.     In  ova  taken  from  the 
uterus  (four  days),  the  germ  is  already  transformed  into   a   vesicle 
{vhicule  hldsiodermique  of  Coste),  which  exhibits  on   its   surface  a 
mosaic  of  cells,  and  on  one  place  a  mass  of  opaque  elements,  pro- 
jecting into  the  cavity  of  the  vesicle.     In  a  later  stage  (five  days), 
this  vesicle  consists  only  of  one  layer  of  cells ;   that  is  to  say,  the 
Slements  which  result  from  the  cleavage  of  the  germ  have  arranged 
themselves  in  one  layer,  which  encloses  the  cavity  of  the  vesicle.     In 
a  still  later  stage  (seven  days),  the  vesicle  shows  a  circular  opaque 
spot,  which  consists  of  two  layers  of  cells,  whereas  all  other  parts  of 
the  vesicle  have  only  one  layer.    Not  being  able  to  find  the  above- 
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mentioned   mass  of  opaque  elements  at  the  stage  when   the  germ 
Tesicle  was  seen  to  consist  of  only  one  layer  of  cells,  Weil  takes  it  as 
improbable  that  this  mass  of  elements  participates  in  the  fonnation  of 
the  area  germinatira^  and  is  therefore  in  agreement  with  the  earlier 
assertion  of  Bischoff  and  that  of  Remak,  and  against  the  later  assertioii 
of  Bischoff  and  that  of  Coste.     Weil  does  not  give  any  explanation  of 
^e  spherical  finely-granular  bodies  that  are  to  be  found  between  the 
germ  and  the  zona  pellucida  previously  to,  as  well  as  in,  the  earlier 
stages  of  the  cleavage  process.     He  does  not  think  it  necessary  to 
conclude  that  they  stand  in  a  relation  to  the  germinal  vesicle  (n«.  the 
nucleus  of  the  unfertilized  germ),  which,  according  to  some  authors, 
leaves  the  germ  before  the  cleavage  process  commences.    The  method 
employed  by  Weil  in  his  researches  is  as  follows : — ^Within  the  fink 
twdve  bours  after  littering,  the  female  is  coupled  with  the  male ;  from 
twelve  until  about  eighteen  hours  after  coition,  the  oviduct  and  ovmiy 
of  one  side  are  excised  from  the  living  animal,  which  is  then  allowed 
to  live,  the  wound  being  treated  according  to  the  ordinary  rules ;  the 
other  oviduct  may  be  noade  use  of  at  a  later  period.    For  observatioo 
of  the  ovum  frcnn  eighteen  hours  to  seven  days  after  coition,  the 
comua  uteri  are  excised.     In  the  first  instances  the  oviduct  is  freed 
by  the  aid  of  forceps  and  scissors  from  the  surrounding  fitt  and  peri- 
toneum, and  opened  on  a  glass  slide  with  fine  scissors  inch  by  inch* 
Whether  ova  have  left  the  ovary  can  easily  be  recognized  by  the 
presence   of   blood-stained  specks  on  the  ovary — the  openings  of 
ruptured  Graafian  follicles.    The  folds  of  the  mucous  membrane  being 
stretched  with  a  pair  of  needles,  ova  can  be  discerned  under  a  lens 
as  spherical  bright  bodies. 

The  Nen€9  of  the  Cornea, — Dr.  Woodward  has,  in  the  American 
journal  the '  Lens,'  complimented  Dr.  E.  Klein  upon  his  paper  yi  this 
JoumaL  He  says  that  tiie  '*  London  '  Monthly  Microscopical  Journal ' 
for  April,  1872,  contains  an  admirable  paper,  by  Dr.  E.  Klein,  of  the 
Brown  Institution,  '  On  the  Finer  Nerves  of  the  Cornea,'  which  sub- 
stantially corroborates  Gohnheim's  observations,  while  some  new  and 
important  points  are  added.     This  paper  is  illustrated  by  two  admi- 
rable plates,  to  the  accuracy  of  which  I  bear  my  humble  testimony. 
The  chief  point  of  difference  between  Cohnheim  and  Klein  is,  that 
while  the  former  thinks  the  sensitive  nerves  of  the  cornea  terminate 
in  various  animals  in  the  substance  of  the  anterior  layer  of  epithelium, 
or  on  its  surface,  in  free  extremities,  the  latter  holds  that  the  peri- 
pheral termination  is  a  network.    The  difference  of  opinion  appears 
to  result  from  the  circumstance  that  Cohnheim  used  perpendicular, 
Klein  oblique  sections.     At  the  Museum  both  have  boen  made,  and 
both  correspond  to  the  descriptions  of  the  distinguished  investigators 
named.     After  careful   comparison,  I  am  disposed  to  approve  the 
modification  of  Cohnheim's  views  adopted  by  Klein  as  best  covering 
aU  the  fiacts  of  the  case." 

Dr.  Beale*8  Theories  from  an  American  point  of  view.— -Dr.  Dan- 
forth,  who  is  pathologist  to  St.  Luke'g  Hospital,  Chicago,  in  a  recent 
paper  says  that  to  "  Professor  Lionel  8.  Boale,  of  London,  the  world 
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is  more  indebted,  it  seems  to  mo,  than  it  has  yet  seen  fit  to  acknow- 
ledge. Nor  is  this  at  all  strange.  Clad  in  an  impenetrable  garment 
of  good  stiff  English  egotism ;  firmly  convinced  of  the  absolute  cor- 
rectness of  his  own  views,  and  the  absolute  incorrectness  of  the  views 
of  everybody  else ;  ready  at  all  times  to  fancy  himself  '  hit,'  and  more 
than  ready  to  strike  back ;  the  author  of  two  or  three  very  useful,  and 
a  far  larger  number  of  very  useless,  books;  a  writer  of  ordinary 
ability,  but  of  extraordinary  productiveness  so  far  as  pages  of  octavo 
are  concerned ;  these  qualities,  either  singly  or  combined,  are  not  cal- 
culated to  win  the  esteem  or  command  the  confidence  of  the  great 
brotherhood  of  scientists.  And  yet  Professor  Beale  deserves  the 
highest  commendation.  He  is  an  indefatigable  worker ;  as  a  micro- 
scopist  he  has  few  equals,  and  probably  no  superiors,  and  he  is  largely 
endowed  with  that  quality  of  persistency  which  always  means  results. 
His  cell  theory  is  attractive  and  plausible,  and,  so  far  as  the  function 
of  the  nucleus  is  concerned,  has  been  accepted  by  a  considerable 
number  of  observers,  and  is  likely  to  increase  rather  than  diminish 
its  adherents.  The  cell,  as  a  whole,  he  calls  the  '  elementary  part ' ; 
the  nucleus, '  germinal  matter '  (more  recently, '  bioplast ') ;  and  all 
outside  the  nucleus,  '  formed  material.'  The  '  formed  material '  is 
solely  the  product  of  the  action  of  the  ^  germinal  matter ' ;  through 
the  agency  of  the  'formed  material'  the  various  functions  of  tibio 
body  are  carried  on ;  and  yet,  by  a  strange  paradox,  this  very  '  formed 
material'  is,  according  to  Dr.  Beale,  dead,  or,  to  employ  a  softer 
phrase,  *  non-living.* " 

Dr.  Ba8t%an*8  Experiments  on  the  Beginnings  of  Life, — Under  this 
heading  Dr.  Sanderson,  F.E.S.,  contributes  the  following  valuable 
information  to  *  Nature,'  January  9th,  1873 : — "  In  every  experimental 
science  it  is  of  great  importance  that  the  methods  by  which  leading 
&cts  can  be  best  demonstrated  should  be  as  clearly  defined  and  as 
widely  known  as  possible.  This  is  particularly  true  as  regards 
physiology,  a  science  of  which  the  experimental  basis  is  as  yet  im- 
perfect. All  experiments  by  which  a  certainty  can  be  shown  to  exist 
where  there  was  before  a  doubt,  servoi-as  foundation  stones.  It  is  weU 
worth  while  taking  some  pains  to  lay  them  properly.  Your  readers 
are  aware  that  Dr.  Bastian,  in  his  work  on  the  Beginnings  of  Life,  has 
asserted  that  in  certain  infusions  the  'lower  organisms'  come  into 
existence  under  conditions  which  have  been  generally  admitted  to 
exclude  the  possibility  of  the  pre-existenoo  of  living  germs.  It  is  also 
well  known  that  these  experimental  results  are  disputed.  Not  long 
ago  I  witnessed  the  opening  of  a  number  of  experimental  flasks 
charged  many  months  ago  by  a  friend  of  mine  with  infusions  sup- 
posed to  be  similar  to  those  recommended  by  Dr.  Bastian.  The  flasks 
had^been  boiled  and  closed  hermetically,  according  to  Dr.  Bastian's 
method.  Finding  on  careful  microscopical  examination  that  the  con- 
tents of  the  flasks  contained  no  living  organisms,  I  cliarged  calcined 
tubes  with  the  liquids,  scaled  them  hermetically,  and  forwarded  them 
to  Dr.  Bastian.  ,  When  I  next  saw  him  he  pointed  out  that  two  of  the 
three  liquids  used  were  not  those  which  he  had  recommended,  that  if 
the  infusions  had  been  properly  prepared  there  would  not  have  been 
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of  fact  with  reference  tu  the  particular  experiments  now  under  consi- 
deration, has  been  publicly  questioned.  I  myself  doubted  it,  and  ex- 
pressed my  doubts,  if  not  publicly,  at  least  in  conversation.  I  am 
content  to  have  established — at  all  events  to  my  own  satisfaction — 
that,  by  following  Dr.  Bastian's  directions,  infusions  can  be  prepared 
which  are  not  deprived,  by  an  ebullition  of  from  five  to  ten  minutes,  of 
the  faculty  of  undergoing  those  chemical  changes  which  are  charac- 
terized by  the  presence  of  swarms  of  Bacteria,  and  that  the  develop- 
ment of  these  organisms  can  proceed  with  the  greatest  activity  in 
hermetically-sealed  glass  vessels,  from  which  almost  the  whole  of  the 
air  has  been  expelled  by  boiling." 


NOTES  AND  MEMOKANDA. 


Monochromatic  Sunlight,  by  meajis  of  Glass  Plates.  —  In  a 
recent  number  of  the  '  American  Naturalist '  it  is  stated  that  Mr.  J. 
Edwards  Smith,  of  Ashtabula,  Ohio,  has  obtained  light  with  which  he 
is  perfectly  satisfied,  by  means  of  a  light  sky-blue  and  darker  green 
glasses.  He  prefers  to  use  one  blue  glass  combined  with  two  or  three 
green  ones,  the  best  shades  being  ascertained  by  trial.  Several  such 
sets,  of  different  depths  of  colour,  may  be  mounted  in  a  series,  like 
magic-lantern  pictures,  so  that  either  set  can  be  brought  easily  over 
the  hole  in  the  shutter.  By  sunlight  transmitted  through  such  a 
combination  of  glasses,  and  without  condenser  or  apparatus  of  any 
other  kind,  he  '*  resolves  "  all  the  shells  of  the  Probe  Platte  with  per- 
fect ease.  He  considers  the  light  thus  modified  as  good  as  the  more 
nearly  monochromatic  light  of  the  troublesome  ammonia-sulphate 
cells. 

An  interesting  paper  on  the  Thysannradse  is  contributed  by  one 
of  our  Fellows,  Mr.  S.  J.  M*Intire,  to  *  Science  Grossip '  for  December. 
We  refer  those  of  our  readers  who  are  anxious  to  know  where  they 
may  obtain  scales,  to  the  paper  itself,  which  describes  many  species  of 
these  animals. 

Mr.  Powell's  ifc  Objective. — This  is  described  by  a  contributor  to 
*  Science  Gossip'  (December)  in  the  following  terms,  which  we  think  a 
little  too  flattering,  though  the  glass  is  certainly  a  wonderful  piece  of 
mechanism  and  the  definition  remarkably  good : — It  appeared  to  per- 
form well,  defining  the  Podura  test  sharply  and  without  colour,  and 
having  plenty  of  light.  Its  magnifying  power  is  4000  diameters  with 
the  A  eye-piece,  with  an  angular  aperture  of  160^;  it  bears  the  Band 
G  eye-pieces,  with  no  other  detriment  than  some  loss  of  light,  and 
works  well  through  covering  glass  •  003  thick. 

The  XJse  of  Glycerine  in  Microscopy.  —  Dr.  Woodward  replies 
to  the  remarks  of  Dr.  Beale  in  the  last  nimiber  of  the  *  Lens.'  He  says 
(among  other  things)  that  as  the  climate  of  England  is  not  subject  to  the 
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piece  welL  It  is  to  be  supposed  that  these  are  at  least  not  '  short 
tubes/  and  are  good  eyidenoe  that  the  definition  is  obtained  by  quality 
of  the  objectiyo." 

How  to  pick  out  Diatoms  in  Mounting.— Dr.  C.  Johnston  in  a 
paper  on  this  subject  ('  Lens,'  Noyember),  says  that  nothing  is  easier 
than  to  seize  particular  diatoms  and  transfer  them  to  a  bottle  for 
future  use,  or  to  a  slide,  proyided  the  field  from  which  we  select  be 
rich  and  clean.  Difficulty,  howoyer,  occurs  when  forms  in  any  gather- 
ing are  few  and  far  between.  Let  such  prepared  material  be  spread 
upon  a  large  slide,  coyering  a  space  of  one  inch  by  two,  and  let  it  be 
filliped  as  it  is  set  away  to  dry  spontaneously.  With  a  ^^-inch  ob- 
jectiye,  search  the  white  field  for  any  diatoms  whateyer,  and,  upon 
finding,  encircle  each  one  with  a  line,  made  with  a  point  of  a  match 
sharpened  and  moistened,  adding  near  the  circle  a  dot,  or  cross,  or 
other  sign,  always  appropriated  to  the  same  diatom,  and  of  which  a 
tallying  record  is  kept  on  paper.  At  leisure  one  may,  without  trouble, 
single  out  any  desired  object,  pick  it  off  with  a  fine  dampened  point 
of  cane  (reed),  not  including  the  silicious  cuticle,  and  deposit  it,  free 
from  injury,  in  a  small  drop  of  distilled  water  placed  in  the  cenbre  of 
the  slide. 

The  Use  of  Osmic  Acid. — Osmic  acid  when  obtained  pure  is  a 
yellow  crystalline  solid,  which  is  yolatile  at  ordinary  temperatures, 
has  a  peculiar  stinking  odour,  and  rapidly  excites  a  seyere  and  per^ 
sistent  catarrh  in  those  exposed  to  its  slightest  influence.  It  is  better, 
therefore,  says  Col.  Woodward  (*  Lens,'  Noyember),  for  the  micro- 
Bcopist  to  procure  it  from  the  dealer  already  made  into  a  one-per-cent. 
solution,  which  he  can  dilute  at  pleasure  for  use.  Eyen  dilute  solu- 
tions, howeyer,  haye  an  unpleasant  smell,  and  excite  catarrh  unless 
great  care  is  taken  to  ayoid  exposure.  A  box  outside  the  window  of 
the  working-room  is  the  proper  place  to  set  capsules  containing  por^ 
tions  of  tissue  during  the  action  of  the  reagent,  which  should  always 
be  handled  near  an  open  window.  The  preparation  to  be  acted  upon 
should  be  as  fresh  as  possible,  and  laid  in  a  small  quantity  of  the 
solution  for  seycral  hours,  when  it  may  be  washed  with  water,  and  is 
ready  for  examination  in  water  or  glycerine.  According  to  the  inten- 
sity of  action  desired,  the  solution  may  yary  in  strength  from  one-half 
to  one-tenth  of  one  per  cent.  It  will  be  found  to  haye  a  particularly 
energetic  action  on  the  medullary  sheath  of  the  neryes,  which  ac- 
quires a  peculiar  purplish-brown  colour  passing  into  black  if  the 
action  is  yery  intense,  while  the  surrounding  tissues  are  but  little 
stained  or  remain  quite  uncoloured.  Fatty  matters  of  all  kinds  are 
also  blackened  by  the  acid,  the  use  of  which,  therefore,  is  undesirable 
if  the  part  to  be  inyestigated  contains  much  adipose  tissue. 

Fmstnlia  Saxonica  as  a  Definition  Test — Dr.  Woodward  does 
not  appear  to  set  so  high  a  yalue  on  this  test  as  the  Germans  do.  He 
states  Q  Lens,'  Noyember),  that  haying  been  lately  presented  with  an 
opportunity  of  examining  specimens  of  the  diatom,  he  found  no  diffi- 
culty in  seeing  and  counting  the  transyerse  stria>,  both  with  mono- 
chromatic sunlight  and  with  the  light  of  a  small  coal-oil  lamp.     The 
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the  observer  draws  only  what  he  thinks  important,  he  must  ahnost 
inyariably  make  a  picture  quite  dififerent  from  the  one  seen  in  the 
microscope — he  has  omitted  what  he  deemed  the  unimportant  parts — 
and  the  pupil  trying  to  follow  him  finds  the  actual  appearance  so  dif- 
ferent that  he  does  not  recognize  it  as  the  same.     No  doubt  many  of 
the  misunderstandings  or  differences  of  opinions  among  microsoopists 
have  originated  from  this  very  defect  of  published  figures,  which  have 
been  taken  to  be  what  they  purported  to  be,  representations  of  what 
was  actually  seen — *  if  his  theories  are  correct  *;  but  if  his  theories  are 
wrong,  then  his  skilful  delineation  has  only  misled  his  readers.    But 
if  the  draughtsman  publishes  his  figure  as  explicitly  as  his  theory,  not 
as  the  representation  of  the  '  severe  fact,'  then  he  will  be  understood. 
On  the  other  hand,  the  camera  represents  exactly  what  may  be  seen 
by  any  other  observer  tisiiig  the  same  appliances  (wbich  should  in  all 
cases  be  described),  and  the  student  can  draw  his  own  conclusions 
from  the  picture  as  to  the  soundness  of  the  theories  advocated.     But 
then  it  must  be  remembered  that  a  photograph  can  represent  only  one 
view  of  an  object,  while  the  observer,  by  changing  the  focus  of  his 
instrument,  obtains  a  new  view  at  each  movement  of  the  screw.    With 
the  high-power  lenses  now  in  use,  these  differing  views  are  all  im- 
portant for  correctly  understanding  almost  any  object.      Therefore 
scarcely  anything  can  be  properly  illustrated  by  one  photograph. 
Many  objects  must  require  several."     To  which  remarks  the  editors 
reply : — This  inflexible  limitation  of  the  photographic  view  to  one  sec- 
tion or  plane  of  the  object  is  evidently  one  of  the  points  referred  to  in 
the  criticism  quoted  above,  which,  without  referring  to  photography  as 
a  means  of  proof  of  alleged  observations,  or  of  submitting  observationB 
to  investigators  for  criticism  or  deduction,  only  suggested  that  for 
communicating  well-ascertained  facts  a  skilful  delineation  may  contain 
more  information  than  any  available  number  of  photographic  repre- 
sentations.   A  good  drawing,  as  intimated  by  Dr.  Beale,  may  often 
supply  the  place  of  a  long  and  unread  verbal  description. 


CORRESPONDENCE. 


MiCBO-SPECTROSCOPE. 
To  the  Editor  of  the  ^Monthly  Microscopical  JoumaV 

Sib, — ^Mr.  Gayer  was  probably  not  aware  that  the  micro-spectro- 
scope described  by  him  is  the  same  in  optical  construction  as  the 
original  form  which  Mr.  Huggins  explained,  and  figured  in  a  paper 
before  the  Society,  May  18th,  1865.  In  this  two  equilateral  prisms 
of  dense  glass  were  used.  I  was  present  when  the  first  investigations 
were  made  with  this  instrument,  which  gave  good  results  with  the 
highest  powers  and  also  on  opaque  objects.     This  was  the  first 
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the  Cotmcil,  he  had  taken  upon  himself  the  responsibility  of  writing 
to  the  '  Times '  and  <  Daily  News '  to  say  it  did  not  emanate  from  the 
Council,  but  his  letters  had  not  yet  been  published.  The  whole  of  the 
Council  present  that  evening  had  approved  of  the  course  he  had  taken. 
He  regretted  he  had  been  misled  at  first  into  supposing  that  the  pan^ 
graphs  in  question  had  been  written  by  Mr.  Hogg,  through  their  con- 
taining phrases  similar  to  a  description  of  Mr.  Mayall's  exhibition  on 
the  11th  ult.,  in  Mr.  Hogg's  writing.  Upon  inquiry  it  appeared  that 
Mr.  Hogg  hsid  copied  that  description  from  a  statement  written  by 
Mr.  Mayall.  The  newspaper  paragraphs  were  disclaimed  and  dis- 
approved by  Mr.  Hogg.  He  (the  Secretary)  then  thought  it  right  to 
give  Mr.  Mayall  an  opportunity  of  offering  an  explanation  to  the 
Society,  which  resulted  in  Mr.  MayalFs  stating  that  the  notices  in  the 
papers  were  written  by  a  reporter,  the  technical  information  having 
been  furnished  by  him.  The  Council  thought  the  paragraphs  were 
very  unfair  to  the  eminent  makers  who  came  down  to  eidbibit  lenses 
on  the  night  of  the  meeting,  and  they  ^the  Council)  had  taken  the 
best  means  of  correcting  any  erroneous  impression  that  might  have 
been  formed. 

The  following  list  of  officers  for  the  ensuing  year,  proposed  by 
the  Council  for  election  at  the  Annual  Greneral  Meeting  in  February, 
was  read  by  the  Secretary,  who  stated  that  in  the  absence  of  ]!k&. 
Hogg,  who  had  not  been  able  to  attend  that  evening,  his  nomination 
must  be  regarded  as  to  some  extent  provisional. 

Proposed  as  President, — *Charles  Brooke,  M.A.,  F.R.S.  As  Vice' 
Presidents, — William  Benjamin  Carpenter,  M.D.,  F.R.S.,  &c. ;  Sir 
John  Lubbock,  Bart.,  M.P.,  F.R.S.,  &c. ;  *William  Kitchen  Parker, 
F.R.S. ;  •Francis  H.  Wenham,  C.E.  As  Treasurer,  —  John  Ware 
Stephenson,  F.R.A.S.  As  Secretaries, — Henry  J.  Slack,  F.Q.S.; 
Jabez  Hogg,  M.R.C.S.  As  Council, — *  James  Bell,  F.C.S. ;  Eobert 
Braithwaite,  M.D.,  F.L.S. ;  John  Bemey,  Esq. ;  William  John  Gray, 
M.D.;  Henry  Lawson,  M.D.;  *John  Millar,  L.IiC.P.  Ed.,  F.L.S.; 
Samuel  John  Mclntire,  Esq. ;  Henry  Porigal,  F.R.A.S. ;  ♦Alfred 
Sanders,  M.R.C.S. ;  Charles  Stewart,  M.R.C.S.,  F.L.S. ;  Thomas  Char- 
ters White,  M.R.C.S. ;  ♦Charles  Tyler,  FX.S. 

Mr.  Joseph  Beck  thought  a  change  in  the  Secretariat  desirable, 
and  nominated  Mr.  Charles  Stewart.  Mr.  Coppock  and  Mr.  McLitiie 
joined  in  this  nomination,  as  provided  by  the  by-laws.  It  was 
announced  on  behalf  of  the  Council  that  should  there  be  a  vacancy 
caused  by  Mr.  Stewart's  election  as  Secretary,  they  would  suggest  the 
name  of  Mr.  B.  T.  Lowne  to  replace  him  on  the  Council. 

Mr.  Stewart  then  read  a  paper  ^'  On  some  of  the  CharacteristioB 
of  the  Negro,  as  revealed  by  tiie  Microscope." 

The  same  gentleman  also  described  the  structure  of  the  calcareous 
framework  which  is  connected  with  the  locomotive  apparatus  of  the 
Echinus. 

A  vote  of  thanks  was  given  to  Mr.  Stewart. 

The  meeting  was  then  adjourned  until  the  5th  of  February. 

*  Those  with  the  asterisk  placed  before  their  names  are  proposed  as  new 
members. 
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experience  of  life  on  the  part  of  the  caterpillars  was  to  eat  up  their 
dead  mother's  body  I  It  might  be  asked  why  some  females  should  be 
so  different,  not  only  from  the  males  of  the  same  species,  but  from  the 
other  females  of  the  same  family  ?  At  present  no  satisfactory  answer 
could  bo  given,  and  examination  of  the  larvae  did  not  show  any  differ- 
once  between  those  which  produced  winged  males  and  wingless 
females.  There  were  other  examples  of  wingless  females  among 
other  groups  of  insects.  Thus  the  cochineal  females  were  wingless, 
the  summer  broods  of  aphides,  some  cockroaches,  stick  insects,  and  a 
very  notable  case,  the  glowworms.  In  the  last-named  the  females 
were  not  only  wingless,  but  alone  were  luminous,  while  the  males, 
different  in  appearance,  flew  well. 

It  was  strange  that,  in  some  cases,  the  sex  to  which  wings  would 
seem  more  important,  should  not  only  be  destitute  of  them,  but  that 
as  far  as  decoration,  power  of  locomotion,  and  the  possession  of  certain 
organs  went,  the  so-called  pei-fect  insect  should  fall  short  of  the 
immature  or  larval  form. 

November  28th. — Microscopical  Meeting.  Mr.  G.  Scott,  President, 
in  the  chair. 

Mr.  Wonfor,  after  annoimcing  the  receipt  for  the  cabinet  of  four 
slides  from  Mr.  W.  H.  Smith,  and  one  from  Mr.  Gwatkin,  stated  that 
as  the  next  Microscopical  Meeting  would  fall  on  Boxing  Bay,  it  was 
determined  not  to  meet  on  that  evening.  He  also  announced  that 
Mr.  T.  Curties  had  sent  down  for  exhibition  some  slides,  designated  a 
"  Microscopical  Novelty,"  in  which  birds,  flowers,  and  insects  had 
been  built  up  from  the  scales  of  butterflies  and  moths.  Though  to 
the  microscopist  they  were  only  toys,  yet  they  were  marvels  of  what 
patience  and  skill  could  do.  ^ 

Mr.  W.  H.  Smith  then  read  a  paper  "  On  the  Ingredients  of  the 
Unfermented  Drinks — Tea,  Coffee,  and  Cocoa." 

The  meeting  then  became  a  conversazione,  when  the  ingredients 
of  tea,  coffee,  and  cocoa,  with  their  adulterations,  prepared  by  Mr. 
Smith,  were  exhibited  under  the  microscope  by  Mr.  W.  H.  Smith, 
Drs.  Badcock  and  Hallifax,  and  Messrs.  Wonfor,  E.  Glaisyer,  and 
T.  Glaisyer.  Later  inj  the  evening  Mr.  Wonfor  exhibited  the  micro- 
scopical marvels  made  out  of  insect  scales,  which  were  pronounced  to 
be  very  beautiful  and  ingenious.  It  was  mentioned  that  they  could 
only  be  obtained  at  Baker's,  Holborn. 

Eeading  Microscopical  Society.* 

November  6th. — Captain  Lang  presided. 

Mr.  Austin  read  a  paper  ''  On  the  Structure  of  the  Floating- 
bladders  of  the  Common  Bladderwort  {Utricularia  vtdgaris),**  de- 
scribing more  particularly  the  microscopic  structure  of  the  air  vessels, 
and  the  several  forms  of  hairs  peculiar  to  them.  The  paper  was 
illustrated  by  mounted  sections  and  sketches. 

Mr.  Tatem  exhibited  mounts  of  Necrophorus  vespertilio.  Aphis  aceris, 
and  of  the  vulvar  appendages  of  Epeira  diadema. 

*  Report  supplied   by  Mr.   B.  J.  Austin,  Devonisbire  House,   Bath  Koad, 
Keading. 
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The  Liverpool  Microscopical  Society. 
Ninth  Meeting  of  (he  Session, 

The  adjourned  discussion  on  Mr.  Newton's  paper  "  On  Spontaneous 
Greneration,"  and  on  Dr.  Bastian's  recent  work  on  the  '  BeglnniDgs  of 
Life,'  was  resumed  by  Mr.  Hamilton,  F.R.C.S.,  who  read  a  paper  on 
the  subject,  of  which  the  following  is  an  abstract : — After  mentioning 
Dr.  Bastian's  view,  that  life  arises  de  novo  in  animal  and  vegetable 
infusions,  he  went  on  to  say  —  The  smallness  of  the  vital  material, 
if  we  could  trace  it  to  its  ultimate  form,  cannot  be  conceived.  All 
the  experiments  that  have  been  hitherto  made  seem  only  to  point  to 
latent  forms,  of  which  the  earliest  outgrowths  which  are  perceptible 
to  the  eye  are  monads  and  bacteria.  The  way  in  which  they  fijrst  come 
into  view,  their  rapid  increase,  the  changes  they  imdergo,  seem  to 
indicate  that  life  exists  in  forms  so  infinitesimal  as  to  be  far  removed 
£rom  view.  This  being  the  case,  what  can  heat  do,  carried  to  its 
utmost  limit,  with  the  ultimate  forms  of  matter  ?  It  tolls  upon  its 
matured  development,  and  that,  too,  in  an  almost  regulated  proportion, 
destroying  the  higher  forms  of  life  at  a  temperature  which  would  not 
afifect  simpler  forms.  The  writer  next  went  on  to  question  the  truth 
of  Dr.  Bastian's  statement  that  all  organic  matter,  in  the  shape  of 
food  taken  into  the  stomach,  was  dead  matter.  He  proceeded  to  show, 
on  the  contrary,  that  because  it  was  living  material  from  the  first 
which  was  worked  up  into  chyme  and  chyle,  that  it  took  an  active 
part  in  the  process,  not  as  a  stone  or  a  piece  of  metal,  either  of  which 
if  taken  into  the  system  will  be  ejected  unchanged,  because  it  is 
really  dead  inorganic  matter.  In  conclusion,  Mr.  Hamilton  pointed 
out  the  possibility  of  two  forms  of  life  being  present  in  every  living 
animal  and  vegetable — an  embryonic  life  and  a  molecular  or  cell  life. 

The  Eev.  W.  H.  Dallinger  said  he  considered  a  question  of  that 
sort  too  large  for  profitable  discussion  of  the  kind  which  they  could 
afford  it.  The  Society  knew  that  he  had  been,  for  the  past  four  years, 
patiently  working  and  accumulating  facts  on  this  really  great  qnestioiL 
Bat  at  the  end  of  the  time  he  was  less  prepared  to  speak  positively 
than  at  the  beginning.  ''Facts"  of  the  most  diverse  complexion 
could  be  produced  on  both  sides ;  and  inferences  diametrically  oppo- 
site could  be  drawn  from  them.  Eventually,  he  should  have  much  to 
say  on  this  subject ;  at  present  he  confined  himself  to  a  general  glance 
at  Dr.  Bastian's  book.  In  the  first  place,  he  submitted  that  it  opened 
with  an  assumption.  Life,  it  was  argued,  was  evolved  from  the  phy^ 
sical  forces :  Ufe,  in  fact,  was  correlated  with  the  known  forces  of 
matter.  Because  "  heat "  is  a  "  mode  of  motion,**  which,  although  we 
have  every  reason  to  believe,  is  not  proved,  therefore  life  is  a  mode 
of  motion  1  He  protested  that  there  were  truly  no  scientific  grounds 
for  such  a  dogma.  There  is  something  in  life,  even  ^in  its  lowliest 
forms,  which  distinguishes  it  from  all  the  known  i)owers  of  chemistry 
and  physics.  The  microscopic  sting  of  the  Tsotze  fly  inserts  an 
infinitesimal  portion  of  fluid  into  the  skin  of  a  huge  brute  on  the 
African  plain,  and  strikes  it  down  to  death.  Can  either  chemistry 
or  physics  explain  its  actions?      Dr.  Frazer  has   just    completed 


nd  a  ton  of  gunpowder  are  exploded  by  the  same 
nrk  dcme  by  ike  explosion  was  in  each  case  done  by 
^park  merely  determined  —  eet  free  —  the  working 
affinity ;  and  chemical  and  physical  forcee  simply 
ine  yital  action.  Even  if  Bastian's  supposition  be 
m  at  first  eyolved  from  physical  force,  it  does  not 
10  now.  Because  there  has  been  one  carboniferous 
dbe,  it  does  not  follow  that  there  must  be  another. 
hat  the  lowly  organisms  we  see  must  be  physically 
I  as  otherwise  they  would  have  taken  by  tJie  laws  <^ 
r  grade  in  the  scale  of  being,  is  to  forget  that  there 
i  of  animal  forms  almost  as  lowly  as  the  Foramini- 
•ained  the  same  through  all  geological  epochs.  To 
li  as  unstable  is  to  kaow  nothing  about  them.  It 
iuoe  of  years,  and  powers  from  1-16  to  l-50th  to 
[  He  had  worked  out  Bodo  9aUan8  after  three  years  of 
and  Leahind  powers ;  had  traced  it  through  seven 
these  were  as  constantly  repeated  asHhe[metamor- 
or  the  crab.  There  is  no  doubt  that  bacteria  de- 
is  a  comparative  optical  purity  when  nothing  is 
ibllow  that  they  develop  where  nothing  is  ?  Ferns 
dred  years  ago  as  they  are  now,  in  spite  of  our 
the  process.  The  author  had  developed  spores 
none  were  visible  otherwise ;  and  the  invisibility 
or  whatever  else  they  might  be  called,  was  only 
nt  powers  of  analysis.  Where  an  experiment 
and  Sanderson,  it  is  not  difficult  to  predicate 
i^voientific  world  would  sooner  receive;  and  in  a 
the  results  of  the  former  were  positive,  those  of 
It  is  easy  to  get  positive  results.  Proof  such  as 
demand  is  wanting,  that  the  issues  of  Dr.  Bastian's 
e  solutions  were  vital;  while  the  same  want 
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Yallisneria,  and  soen  them  living  and  swimming  in  the  cells  of  Chara ; 
and  Mr.  Chantrell  had  given  them  demonstration  of  the  hatching  of 
Tardigradia  inside  the  body  of  another  form.  But  to  suppose  that 
because  they  6merged  from  a  certain  cell  or  seed  the  vitality  of  that 
cell  or  seed  had  been  transformed  into  the  new  form  is  certainly 
to  draw  largely  on  our  faith.  No  chemist  supposes  that  a  solution 
capable  of  crystallizing  into  sulphate  of  iron  will  by  some  hidden 
process  produce  chloride  of  sodium.  Why,  then,  should  a  conferva 
spore  produce — say,  a  Motif er  vulgaris  ?  Finally,  the  "  areas  "  of  sup- 
posed germination,  as  seen  in  the  proligerous  pellicle  of  an  infusion, 
the  author  said  had  yielded,  with  a  Powell  andLoaland  i^^s^th,  entirely 
divergent  results  to  him  from  those  which  Dr.  Bastian  had  seen. 


i' 
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the  head  is  far  too  large  a  territory  for  one  worker,  so  I  have 
selected  merely  its  framework ;  the  box  that  contains  the  brain ; 
the  basket-work  of  the  face ;  and  the  wondrous  passages  of  the  ear 
and  nose.  All  the  forms  that  compose  the  great  sub-kingdom  of  the 
vertebrata  may  be  considered  as  branchings  from'  one  stock :  the 
whole  group  is  in  one  sense  a  unity.  All  the  forms  lead  up  by 
many  a  winding  path  to  man ;  they  all  foreshadow  him,  and  their 
very  existence  has  no  meaning  but  as  seen  in  the  light  of  him  who 
is  the  head  and  chief  of  all.  Therefore,  when  carefully  studying 
the  development  of  newt  and  blindworm,  spotted  snake  or  thorny 
hedgehog,  we  are  ever  searching  for  the  development  of  the  form 
of  man.  I  cannot  be  restricted  to  the  mere  animal  form ;  I  must 
attain  to  a  vision  of  the  highest ;  for,  by  other  methods,  I  am  seek- 
ing the  same  delight  in  the  contemplation  of  human  beauty  as  the 
sculptor  or  the  painter. 

'*  Be  it  oun^e,  or  cut,  or  bear. 
Pard,  or  boar  witli  bristled  liuir^" 

— or  "  the  clamorous  owl  that  nightly  hoots  at  our  quaint "  fea- 
therless  forms ;  or  the  cold  and  silent  fish — in  all  these  leaves  of 
the  book  of  nature  I  find  my  members  written.  If  there  is  one 
idea  which  impresses  the  mind  more  than  another  in  these  researches, 
it  is  that  these  unnumbered  forms,  all  in  manifold  ways  foreshadow 
and  give  glimpses  of  their  rightful  king.  No  Fellow  of  this  Society 
will  ask,  "  To  what  purpose  is  all  this  scientific  labour  ?  "  For 
even  setting  aside  the  higher  aesthetic  and  intellectual  end,  it  has 
the  highest  value  in  relation  to  the  healing  art.  The  meaning 
of  life,  as  life,  in  all  its  forms,  is  the  one  thing  needful  to  the  art 
and  science  of  medicine ;  and  all  knowledge  leading  up  to  light  in 
that  division  of  human  work,  to  us,  being  what  we  are,  and  suffer- 
ing what  we  do  suffer,  must  be  precious.  Yet  I  hold  that  all  these 
researches  into  nature  have  a  still  higher  value  in  the  education 
and  development  of  those  excellent  fiumlties  which  are  placed  within 
us.  They  yield  immediate  pleasure  of  a  refined  and  a  refining  kind ; 
this  is  an  end  in  itself,  and  need  not  be  dragged  into  the  category 
of  a  means  to  something  further ;  yet  it  is  a  means  to  something 
further,  notwithstanding.  In  making  these  remarks,  I  am  thinking, 
not  merely  of  my  own  narrow  headland,  which  I  have  endeavoured 
to  make  into  a  dainty  bit  of  garden ;  but  of  the  work  of  this,  and  of 
all  other  societies  established  for  the  furtherance  of  biological  re- 
search. Our  own  most  excellent  and  beautiful  bodies  will  be  slowly 
but  distinctly  revealed  to  us,  as  to  their  structure  and  fanctions,  as 
we  learn  more  and  more  of  vegetable  and  animal  life.  Gradually  the 
hidden  meanings  will  become  apparent,  and  we  shall  see  ourselves  to 
be  *'  parts  and  proportions  of  one  wondrous  whole."  I  therefore  bid 
God  speed  to  every  worker  in  this  vineyard :  To  him  who  improves 
the  invaluable  instrument  with  which  we,  especially,  work — the 
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hidden  from  ordinary  view,  like  the  concoction  of  gems  in  the 
lower  parts  of  the  earthy  unvisited  by  rays  from  sun  or  moon.     As 
you  may  suppoBe,  all  the  parte  in  ttie  youngest  specimens  are  very 
soft ;  much  of  their  tissue  being  a  sort  of  jelly,  having  little  cells, 
or  masses  of  **  bioplasm  "  scattered  through  it.    When  a  more  sohd 
structure  is  about  to  be  formed,  the  cells  breed  rapidly,  and  thus 
clouds  of  more  crowded  granules  are  found  gathermg  together,  as 
the  vapours  gather  together  in  the  sky.    In  fine  sections,  that  have 
been  stained  with  carmine,  these  cell-clouds  are  extremely  beautiful ; 
perhaps  the  most  elegant  object  of  this  sort  is  the  nascent  tooth- 
nulp,  which  has  the  appearance  of  a  granular  fruit,  such  as  a  mul- 
berry.   As  for  the  blood-vessels,  streaks  of  cells  are  formed,  which 
run  into  each  other,  to  make  a  network ;  the  outer  cells  form  the 
wall  of  the  vessel,  and  the  inner  ones,  proliferating  rapidly,  fill  the 
tube  with  blood  disks,  which  float  free,  and  circulate  at  a  very  early 
period  through  the  canals.     The  cartilage  is  at  first  merely  a  cloud 
of  granules,  distinguished  from  the  surrounding  tissues  by  their 
closely-packed  condition.    They  breed  at  this  stage  with  extreme 
rapidity.     Gradually  these  masses  acquire  a  clear  margin,  and  then 
a  pith  and  a  bark  can  be  seen  in  sections ;  the  pith  is  cartilage,  the 
bark  is  its  investing  perichondrium.     And  so  for  tissue  afker  tissue; 
for  if  a  cavity  has  to  be  formed,  the  cells  vacate  a  certain  region,  and 
then  the  new-bom  cells,  standing  on  end,  and  closely  packed  together, 
become  its  epitheUum,  or  lining  skin.     The  first  formation  of  the 
cranium  is  not  an  easy  process  to  observe.     In  its  simplest  part,  at  the 
roof,  it  is  merely  the  innermost  part  of  the  skin,  subdivided  again 
into  a  dense  membrane, — the  dura  mater,  and  the  cranial  roof  bones 
external  to  this.    But  the  floor  and  side-walls  are  pre-formed  in 
cartilage,  the  morphology  of  which  it  is  not  easy  to  make  out.    All 
the  specimens  from  which  my  objects  are  made,  are  preserved  in 
alcohol ;  nothing  can  take  the  place  of  this  old-fEtshioned  way  of 
keeping  moist  tissues.      Beginning  with  the  youngest,  these,  for 
sections,  are  dried  on  blotting-paper,  and  imbedded  in  paraffin ;  a 
sharp  razor  being  used  for  dicing  them  as  they  lie  in  the  cheesy 
mass.    The  slices  are  one  by  one  transferred  into  alcohol  again,  by 
the  use  of  a  small  bent  sUp  of  tinfoil ;  they  are  then  stained  with  an 
ammoniacal  solution  of  carmine,  and  are  mounted  in  glycerine,  to 
which  a  small  quantity  of  muriatic  acid   has   been  added.     The 
sections  thus  prepared  are  very  beautiful,  the  protoplasmic  masses 
taking  up  the  colour  very  rapidly.     As  soon  as  cartilage  begins  to 
be  formed,  the  intercellular  substance  not  taking  up  the  colouring 
matter,  a  very  different  appearance  is  presented,  and  the  tracts  of 
this  tissue  are  well  marked.     For  making  solid  sections,  and  for 
dissection  of  the  early  embryos,  I  prefer  to  put  them  for  awhile 
into  a  weak  solution  of  chromic  acid ;   they  can  then  be  divided 
vertically  or  horizontally,  being  held  between  the  finger  and  thumb. 
Dissection  must  be  done  in  water,  on  a  black  substance ;  paraffin 
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II. — On  the  Development  of  the  Skull  in  the  Oenus  Turdus — 
the  Thrushes.    By  W.  K.  Pabkbr,  F.R.S. 

(Becbd  he/are  the  Royal  Microbcopical  Society,  May  1, 1872.*) 

Plates  VIII.,  IX.,  and  X. 

The  Singing-birds,  both  as  Uving  creatures  and  as  organisms,  have 
for  many  years  exercised  a  sort  of  witchery  over  me,  so  that  I  am 
always  ready  to  giye  them  my  attention ;  and  they  perhaps  have 
engrossed  an  undue  share  to  themselyes.  There  are  plenty  of 
them ;  the  types  of  Passerine  birds  ahnost  rival  the  fishes  of  the 
sea  in  multitude ;  and  as  to  individuals,  they  are  a  prolific  sort  of 
bird,  and  abound  everywhere.  Yet  they  are  the  highest  kind  of 
birds,  notwithstanding ;  and  in  them  the  great  Oviparous  group, 
called  '*  Sauropsida,"  culminates.  Amongst  the  cold-blooded  groups 
the  Lizards  come  in  most  naturally  for  comparison  with  ^'  carinate  " 
birds;  yet,  morphologically  considered,  these  are  mere  pupm  as 
compared  with  them.  The  particulars  of  conformity  and  of  non- 
conformity  between  these  two  great  groups  are  of  great  interest, 
and  the  genus  here  to  be  considered  is  important,  in  that,  in  one 


EXPLANATION  OP  PLATES  VIII.,  IX.,  AND  X. 

Plate  VIII.,  Fio.  1. — ^Lateral  view  of  skull  of  Turdus  tiscivorus,  3  or  4  days 

before  hatching,  x  3  diam. 
„  „    2. — Lower  view  of  ditto,  x  3  diam. 

„  „    3. — End  view  of  ditto,  x  3  diam. 

,,  „    4. — Fore-part  of  palate  of  same,  X  9  diam. 

„  „    5. — Hinder-part  of  lower  view,  x  9  diam. 

„  „    6. — Same  object,  upper  view,  x  9  diam. 

„  „    7. — Inner  view  of  mandible  of  same,  x  3  diam. 

„  „    8. — Mandibular  symphysis  of  same,  seen  from  above,  x  9  diam. 

„  „    9. — •*  Comu  major  *'  of  "  os  hyoides  *'  of  same,  x  3  diam. 

Plate  IX.,     „  1. — Lateral  view  of  skull  of  Turdus  fntruhy  1  day  old,  x  3  diam. 

„  „  2. — Lower  view  of  ditto,  x  3  diam. 

„  „  3. — Upper  view  of  ditto,  x  3  diam. 

„  „  4. — End  view  of  ditto,  x  3  diam. 

„  „  5. — Posterior  part  of  basal  view  of  ditto,  x  6  diam. 

„  ,,  6. — ^Floor  of  cranium  of  same,  seen  from  above,  x  3  diam. 

,,  „  7. — Part  of  end  view  of  skull  of  same,  unroofed,  x  6  diam. 

„  „  8. — Mandible  of  same,  inner  view,  x  3  diam. 

„  „  9. — ^  Os  hyoides  "  of  same,  x  3  diam. 

Plate  X.,       „    1. — Side  view  of  skull  (with  mandible)  of  Turdus  menUa,  I  week 

old,  X  2  diam. 
„  „    2. — Lower  view  of  ditto,  x  2  diam. 

„  „    3. — ^Upper  view  of  ditto,  x  2  diam. 

„  „    4. — End  view  of  ditto,  x  2  diam. 

„  „    5. — Section  of  skull  (with  inner  view  of  mandible)  of  the  aame 

x  2  diam. 
„  „    6. — "Os  hyoides'*  of  same,  x  2  diam. 


*  It  is  but  fair  to  state  that,  although  this  paper  was  read  so  long  ago  before 
the  Royal  Microscopical  Society,  it  did  not  pass  into  the  Editor's  hands  till 
February  18,  1873. 
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and  plates,  to  form  secondary  sense-chambers  outside  the  main 
brain-chamber,  is  well  worthy  of  notice.  The  bars  of  the  fiace  not 
only  conjugate  to  form  their  own  basket,  they  form  many  and 
notable  connections  with  the  cunning-work  of  the  sense-capsules. 

As  the  cochleaB  show  through  the  hyaline  cartilage  oelow,  so 
also  do  the  elegant  '*  semicircular  canals "  appear  in  the  hinder 
view  of  the  skull  (Fig.  3) ;  and  their  form  would  seem  to  have 
been  for  heauty  rather  than  for  use ;  yet  Nature  obtains  both 
these  ends  by  one  process.  The  great  fontanelle  (/o.),  or  exposed 
part  of  the  membranous  cranium,  is  still  very  large ;  the  roof  bones, 
parietals  (p.),  and  frontals  (/.)  being  scarcely  half  their  proper  size. 
The  nasals  (n,)  have  already  their  characteristic  form ;  and  the  thin 
sickle-shaped  squamosals  (sq,)  are  quite  like  those  of  a  Lizard  at 
this  stage.  Eetuming  to  the  basal  view  (Fig.  4),  we  see  that  there 
is  a  projection  answering  to  the  basi-pterygoid  (b,  pff.Y  although  it 
is  here  in  these  types  at  its  lowest  development,  and  shows  scarcely 
at  all  in  the  adult.  Farther  forwards  we  see  the  end  of  the  para- 
crohenoidal  rostrum  sheathing  the  base  of  the  perpendicular  ethmoid ; 
this  base  being,  indeed,  formed  by  the  trabecular  commissure,  and, 
somewhat  higher,  by  the  crest  growing  upwards  from  that  arcL 
Already  this  part  is  cleft  ofif  from  the  "  septum-nasi ":  and  also  between 
the  eyes  (Fig.  1,  e.  o.f,)  a  "fenestra"  has  appeared,  dividing  the 
trabecular  crest  below  from  the  ethmo-presphenoidal  bar  above. 

The  optic  nerve  (2)  passes  out  of  a  notch  between  the  pre- 
sphenoid  (p.  s.)  and  aU-sphenoid  (al,  s,) :  this  latter  part  is  fene- 
strate, and  has  below  and  behind  it  a  foramen  (/.  ovale,  5)  for 
the  trigeminal  nerve.  The  only  intrinsic  bone  in  the  cranio-fecial 
axis,  yet  developed,  is  the  basi-occipital;  but  the  parasphenoid  (pa.  s.) 
is  grafting  itself  upon  the  cartilage  bounding  the  pituitary  space, 
namely,  the  fore-part  of  the  "investing  mass,''  behind,  and  the 
apices  of  the  trabeculsB  around  and  in  front.  The  nasal  septum, 
like  the  lateral  and  median  ethmoids,  is  still  altogether  cartilaginous; 
the  lateral  ethmoids  appear  on  the  top  of  the  head.  The  alse- 
nasi  (al.  n.)  give  off  huge  turbinals  (Fig.  4,  al  t),  and  these  are 
separated  by  the  trabecular  bar,  which  is  roimded  behind,  and  alate 
to  a  large  extent  in  front :  it  terminates  in  the  spatulate  prae-nasal 
cartilage,  the  azygous  model  on  which  the  pree-maxillaries  are 
formed.  This  rod  is  becoming  absorbed  behind,  and  will  soon 
disappear. 

The  ali-nasal  cartilage  turns  inwards  behind,  and  each  moiety 
of  the  broad-fronted  vomer  (v.)  is  grafted  upon  the  corresponding 
cartilaginous  flap ;  this  is  the  true  "  iEgithognathous  "  structure. 
I  have  not  seen  any  "  septo-maxillaries  "  on  the  angles  of  the  vomer 
in  the  Thrushes.  The  halves  of  the  great  prae-maxillary  are  indi- 
cated by  a  large  notch  in  front ;  the  various  processes,  nasal,  marginal, 
and  palatine,  are  all  well  developed. 
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The  delicate  styliform  ichthyic  maxiUaries  send  backwards  the 
usual  jugal  style,  behind  which  is  the  jugal  bone  ( /.),  with  no 
separate  quadrato-jugal,  in  these,  the  highest  birds.  The  maxillary 
also  sends  inwards  and  backwards  the  spatulate  '*  maxillo-palatine 
process ''  (Fig.  4,  mx.  p.).  . 

The  long  palatines,  and  the  short  pterygoids  (pa.  pg.\  are 
already  well  developed,  the  former  sending  out  its  trans-palatine 
flap  of  cartilage.  The  quadrate  {a.)  has  acquired  an  endosteal 
patch  above,  but  most  of  it,  like  the  •*articulare"  below,  is  car- 
tilaginous; so  also  is  the  rest  of  the  mandibular  arch;  but  four 
investing  bones,  viz.  the  splenial,  dentary,  surangular,  and  angular 
{^p.,  (L,  8.  a^.y  affJ),  are  already  fiur  developed. 

I  do  not  see  a  coronoid  in  this  type.  The  distinct  ends  of  the 
Meckclian  rods  are  well  seen  here,  underbome  by  the  two  distinct 
dentaries  (Fig.  8,  MJc,  d,).  The  only  bones  in  the  hyoid  arch  are 
the  tiny  medio-stapedal  rod,  and  the  shaft  of  the  lower  piece  of  the 
"  comu  major  "  of  the  **  os  hyoides." 

In  about  four  days  later  the  Thrush's  skull  shows  much  to 
interest  the  observer  (see  Plate  IX.,  Turdus  merula).  All  the  parts 
described  in  the  last  stage  can  now  be  seen  more  clearly  in  their 
fuller  development,  although  very  few  new  centres  of  bone  are  to 
be  seen.  The  most  important  of  these  hardened  territories  is  now, 
however,  well  shown ;  this  is  the  **  super-occipital "  (»,  o.)  ;  it  is 
a  linear  vertical  patch,  affecting  the  cartilage  which  lies  between  the 
huge  anterior  semicircular  canals  (Fig.  7,  s.  o.,  a.  8.  c).  This  is  a 
true  reptilian  bone ;  and  I  have  seen  it  single,  as  yet,  in  no  other 
bird ;  not  even  in  the  Eedbreast,  Sparrow,  or  Crow. 

In  an  unroofed  skull  (Fig.  6)  we  see  the  large  prootio  (also 
shown  in  the  last  stage — Plate  VIII.,  Fig.  6,jpro.);  between  this  main 
"petrosal "  and  the  ex-occipital  is  the  small  "  opisthotic  "  (op.). 
This  figure  shows  the  squamosals  at  the  sides,  and  the  **  rostrum  of 
the  parasphenoid  projecting  in  front ;  the  more  solid  part  of  the 
bone  has  worked  its  way  into  and  behind  the  deep  sella  turcica  (s.  L) : 
between  the  end  of  this  bone — now  a  veritable  "  basi-sphenoid  " — 
and  the  basi-occipital,  we  see  the  "  spheno-occipital  ^chondrosis." 
Even  in  this  minute  preparation  the  ali-sphenoid  (ai.  s.)  shows  its 
fenestra,  and  its  two  foramina  (/.  ovale  and  /.  rotundum).  In  the 
basal  region  (Fig.  5)  the  other  occipital  bones — lateral  and  basal- 
are  much  more  developed,  and  the  cochleae  (cl.)  are  well  seen  in  the 
remaining  clear  cartilaga 

Farther  forwards,  the  "  basi-temporab  "  (6.  ^.),  and  the  para- 
sphenoid (pa.  8.)  are  seen  to  have  acquired  increased  solidity  and 
ankylosis  on  the  lower  surfjace.  An  upper  view  (Fig.  3)  shows 
well  the  relation  of  the  various  parts  of  the  roof,  and  the  gradual 
advance  of  the  bonjr  territories.  The  large  size  of  Meckel's  car* 
tilage  (Fig.  8,  Mk.)  is  shown  by  removing  the  dentary. 


1 06  Transactions  of  the 

The  "  OS  hyoides ''  has  still  the  single  bone  on  each  side,  behind. 
The  extreme  beauty  of  the  auditory  labyrinth  is  displayed  in  the 
outspread  occipital  cartilage  (Fig.  7),  which  contains  much  of  the 
structure  of  the  inner  ear.  The  rest  of  the  figures  of  this  stage 
will  speak  for  themselves,  as  mere  advances  upon  the  last  stage. 

In  nestUngs  of  Turdus  merula  a  week  old,  the  elegance  of  the 
sylvine  type  of  skull  becomes  more  manifest  (Plate  X.) ;  taking 
figure  by  figure,  we  shall  observe  how  the  advance  is  all  in  the 
direction  from  a  somewhat  generaUzed  to  an  extremely  speciahzed 
form.of  skull.  On  the  side  (Fig.  1)  we  see  the  skull-roof  is  much 
\nore  complete,  the  beak  becoming  more  ossified  and  slender,  and 
an  osseous  centre  in  the  perpendicular  ethmoid  (p.  e.),  outside  of 
which  is  the  large  "  pars-plana"  {p.  p.).  The  aU-sphenoid  (oZ.  s,) 
is  largely  ossified,  and  also  the  quadrate  (j.),  and  below  this  the 
articulare  (ar.)  is  now  bony.  Below  (Fig.  2),  besides  the  extension 
of  the  bony  matter,  we  have  the  more  typical  form  of  the  various  parts, 
everything  becoming  more  and  more  slender  and  elegant,  as  is  the 
wont  in  these  soft-billed  singing  types.  Especially  we  may  note 
the  more  out-curved  and  enlarged  extremities  of  the  maxillo-palatine 
hooks,  and  the  finer  shape  of  the  parasphenoidal  rostrum. 

In  the  upper  and  hinder  views  (r  igs.  3  and  4)  we  find  that 
the  azygous  super-occipital  (s,  o.),  which  has  now  grown  on  to  the 
arch  of  each  anterior  semicircular  canal. 

The  sectional  view  (Fig.  5)  shows  the  cranio-facial  cleft  (c.f.  c.) 
between  the  septum-nasi  and  the  fast-ossifying  perpendicular 
ethmoid  (p,  e,) :  the  rest  of  the  interorbital  septum  is  soft.  The 
position  of  the  vomer  (v.),  with  regard  to  the  parasphenoid  (pa.  «.), 
IS  shown ;  and  the  latter  bone  has  grown  far  up  into  the  sella 
turcica,  and  has  coalesced  with  the  basi-temporal  (b.  t).  The 
fenestrate  ali-sphenoid  (a/,  s.)  has  on  its  supero-posterior  angle  the 
square  inner  face  of  the  large  squamosal  (sq.),  and  behind  this  and 
the  oblong  parietal  (p.)  is  the  huge  **prootic"  {pro,);  behind 
which  is  the  small  opisthotic  wedge  (op.) ;  which  in  turn  is  followed 
by  the  ex-occipital  (e.  o.).  The  prootic,  basi-occipital,  and  basi- 
sphenoid,  togetner  form  a  triradrate  suture.  I  have  not  been  able 
to  find  either  an  "  epiotic  "  or  a  "  pterotic  "  in  these  birds.  The 
inner  face  of  the  mandible  (Fig.  5)  shows  no  "  coronoid  " ;  the 
median  part  of  the  "  os  hyoides "  (Fig.  6)  has  a  basi-hyal,  and  a 
"  uro-hyal "  bone ;  and  the  upper  shaft  has  been  developed  on  the 
large  cornu  (Cr.  1). 

In  the  growing  and  adult  birds  I  have  studied  Turdus  nierula, 
musicus,  viscivorus,  pilaris,  and  iliacus ;  the  skull  difi'ers  from  that 
of  the  Crow  in  elegance  as  well  as  in  size ;  and  the  bony  tissue 
is  extremely  Ught  and  deUcate.  The  bony  "  siphonium  "  is  as  large 
relatively ;  but  the  smaller  additional  bones  are  fewer  and  lesser. 
The  septum-nasi  does  not  ossify,  nor  any  of  the  nasal  cartilages 
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e  "  hinge.**  The  ear-dmimiy  formed  by  the  ex-ooci- 
Y  large  and  hollow ;  the  maxillo-palatines  are  very 
for  an  air-sac,  and  are  like  ont-bent  ladles,  with  the 
ow.  The  ethmo-presphenoidal  bar  is  narrow,  and 
^rmanent  fenestra  beneath  it,  and  a  pair  of  post- 
lies  above.  The  anterior  sphenoid  is  formed  by  one 
1  scarcely  a  trace  of  orbito-sphenoidal  lips.  In  one 
rdiu  menda  (adult)  the  septo-maxillaries  are  partly 
the  vomer  by  a ''  fenestra  "  on  each  side.  Alto|^ther, 
rhich  well  repays  the  painstaking  student. 


r 
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III.  —  Note  on  Reduced  Apertures, 
By  Bey.  S.  TjEsi^ie  Brakby,  M.A. 

When  an  object  is  immersed  in  any  liquid  it  has  been  shown,  with 
superabundant  proof,  that  the  ap^imre  of  the  object-^glass  cannot 
exceed  a  certain  determinate  limit,  which  limit  varies  with  the 
nature  of  the  medium.  But  the  limit  so  fixed  is  only  a  maaimum, 
which  cannot  be  exceeded ;  that  is,  it  is  not  to  be  understood  that 
it  will  in  general  be  reached,  or  eyen  nearly  approached.  It  is,  in 
fact,  the  angle  which  corresponds  to  the  theoretical  limit  of  180^ 
of  aperture  in  air.  As  in  air  eyery  glass  Mis  short,  more  or 
less,  of  this  angle,  which  is  only  theoretically  possible,  so  with  pre- 
S€(patiye  media  the  actual  angle  will  always  be  less  than  the 
maximum  referred  to.  Its  absolute  magnitude  depends  upon  the 
absolute  magnitude  of  the  angle  in  air,  increasing  and  diminishing 
along  with  it.  To  determine  its  amount  for  any  glass,  we  may  of 
course,  if  we  like,  proceed  simply  by  experiment,  as  exemplifiea  in 
the  case  of  the  glass  examined  and  reported  upon  in  the  January 
number  of  this  Journal,  at  p.  29.  But  the  kind  of  experimenting 
required  for  such  cases  is  troublesome ;  and  costly  as  involving  a 
special  apparatus ;  and  with  some  fluids  dangerous,  since  the  obliquity 
of  the  position  required  in  immersing  the  whole  front  will  in  general 
necessitate  the  immersion  of  the  working  parts  (the  screw-coUar' 
and  screw  of  the  nose-piece).  It  is  very  unlikely,  therefore,  that 
any  microscopist  will  be  found  so  zealous  as  to  work  this  experi- 
ment himself  for  his  own  glasses.  Fortunately,  this  is  unnecessary. 
In  a  letter  inserted  in  the  November  number  of  last  year,  at  p.  247, 
I  observed  that  the  actual  angle  may  always  be  found  by  calculation, 
without  experiment.  The  calculation  is  easy,  and  its  rationale  not 
difficult  to  follow ;  and  this  it  is  the  purpose  of  the  present  note  to 
point  out. 

0  0  (Fig.  1)  is  the  front  of  the  object-glass,  F  the  focus  for  air, 
and  F  0  the  extreme  ray,  refracted  to  0  X.  Then  a  will  be  the 
semi-aperture,  and  of  course  at  the  same  time  the  angle  of  incidence. 
F'  being  the  focus  for  the  new  medium,  the  extreme  ray  F'  O  will 
also  be  refracted  into  0  X,  so  that  yS  is  the  common  angle  of  re- 
fraction. Now  the  sine  of  a'  is  to  the  sine  of  yS  as  the  index  of  the 
medium  to  the  index  of  the  glass,  inversely ;  and  the  sine  of  /9  is 
to  the  sine  of  a  as  the  index  of  the  glass  to  the  index  of  the  air, 
inversely.  Compounding  these  ratios,  the  sine  of  a'  is  to  the  sine 
of  a  as  the  index  of  air  to  the  index  of  the  medium ;  that  is  (since  • 
the  index  for  air  is  unity),  the  sine  of  a!  is  equal  to  the  sine  of  a 
divided  by  the  index  of  the  medium. 

Therefore  to  find  the  aperture  for  any  preservative  medium : — 
Find  by  experiment  the  semi-aperture  in  air,  divide  its  sine  by  the 
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index  of  the  mediom.  aud  the  quotient  will  be  th«  gine  of  the  nerr 

Bemi-apcrture. 


To  exemplify  tlus,  let  tib  take  the  glue  ezperimeDtsUj  toted  in 
tbe  J&nnary  number  already  referred  to.  In  air  the  apertme  wm 
found  to  be  145'',  t.  e.  the  aemi-apertim  =:  72^°,  nod  we  wiah  to 
find,  without  expenment,  the  aperture,  e.  g.  for  water.  The  sine 
of  72^°  ia  0'9537,  which  diyided  by  \,  tba  index  of  water,  gira 
0-7153,  which  nomher  ia  the  sine  of  45°  40'.  Thia,  therefore,  ia 
the  semi-apertore  for  water,  t.e.  tbe  aperture  ^  91°,  agteeing  with 
the  observed  aperture  within  a  fraction  of  a  degree ;  bom  which 
we  may  remark,  in  pasmng,  the  extreme  accuracy  with  which  theee 
experiments  mnst  have  been  conducted. 

To  find  the  aperture  for  balsam,  we  divide  the  same  number  l^ 
1  -  549,  the  index  for  balaain,  which  gives  for  the  aemi-apertnre  38^, 
aperture  76".  The  aperture  observed  was  in  this  caae  79°,  which, 
therefore,  though  within  tbe  moztmufn  limit,  appears  to  differ 
slightly  from  what  theory  would  indicate.  TUs  apparent  discre- 
pancy, however,  is  only  luilf  what  it  appears  to  read ;  for  it  is  to 
be  remembered  that  the  angles  aacertained  by  theory  for  comparisim 
are  not  the  apertures,  but  the  semi-apertures,  and  these  in  the  present 
case  differ  not  by  3"  but  by  1^°.  In  the  commentary  appended  to 
the  record  of  the  experiment,  this  difference  is  ascribed  to  the  fact 
of  the  balsam  used  having  been  very  fluid — approaching  turpentine. 
To  test  this,  the  index  o£  the  balsam  being  m  any  cane  not  so  low 
as  pure  turpentine,  let  as,  at  a  venture,  aesnme  it  to  be  an  arith- 
metic mean  between  the  two.  Compntiog  .vrith  this  index  even 
the  slight  difference  recorded  disappeun,  am]  the  coinddeuce  of  the 


110  TJie  Structure  of  Eupodiacus  Argus, 

theoretical  with  the  experimental  results  is  shown  to  be  absolutely 
perfect. 

If  the  glass  tested  should  possess  the  extreme  aperture  (170°,  or 
upwards),  the  fluid  balsam  used  in  the  experiment  would  give  the 
reduced  aperture  within  a  few  minutes  of  83° ;  the  reduced  angle 
changing  much  more  slowly  than  the  angle  in  air  when  near  its 
limits. 

It  is  to  be  observed  that  the  investigation  given  above  shows 
— what  before  examination  might  not  be  suspected — that  the 
results  are  entirely  independent  of  the  kind  of  glass  used  for  the 
objective-front.  The  index  of  the  glass  occurring  both  directly  and 
inversely  disappears  from  the  compound  ratio ;  so  that  the  reduced 
aperture  remains  exactly  the  same,  whatever  may  be  the  nature  of 
the  glass,  or  the  value  of  its  refractive  index. 


IV. — The  Structure  of  Eupodiacus  Argus.     By  Samuel  Wells. 

Plate  XI.  (Lower  portion). 

The  elucidation  of  the  Eupodiscus  Argus  given  by  Mr.  Slack  in 
your  December  number  did  not  agree  with  my  previous  observa- 
tions  ;  but  as  I  had  a  supply  of  specimens  obtained  from  sea-weed 
washings  in  Buzzard's  Bay,  on  the  south  coast  of  this  State,  I  made 
further  examinations  to  see  if  I  could  discover  the  appearance 
represented  by  Mr.  Slack.  I  looked  at  different  valves  diy  and  in 
balsam,  covered  and  uncovered,  using  Beck's  paraboUc  reflector,  as 
well  as  Professor  Smith's  arrangement  for  opaque  objects,  the  use 
of  which  was  recommended  by  Mr.  Slack  in  his  paper. 

The  valve  of  this  diatom  is  remarkable  for  its  opacity,  its  thick- 
ness being  about  ^^njir"  5  i^  presents,  therefore,  a  beautiful  appear- 
ance as  an  opaque  object  with  a  binocular.  The  structure  of  the 
outer  or  convex  surface  can  be  readily  made  out  with  a  low  power. 

It  is  dotted  with  depressions  irregular  in  size,  shape,  and 
arrangement ;  between  these  depressions  the  sur&ce  rises  in  ridges, 
which  glisten  and  sparkle  like  fresh  snow.  No  arrangement  of 
light  (except  transmitted)  varies  this  appearance.  The  depressions 
are  unmisiakable,  and,  as  appears  by  the  use  of  the  binocular,  and 
the  examinations  of  the  edges  of  fragments,  are  pockets  extending 
nearly,  but  not  quite,  through  the  valve.  In  Fig.  A  I  have 
endeavoured  to  represent  the  upper  sur&ce  of  a  fragment,  and  in 
Fig.  0  a  vertical  section. 

The  average  diameter  of  these  depressions  is  about  ^tjW"- 

The  inner  or  concave  surfiice  is  much  more  difficidt  of  reso- 
lution; its  structure  is  quite  different  to  that  of  the  convex 
Bur&oe.    It  is  nearly  smooth,  has  no  ridges,  and  (probably)  no 
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granulation.  It  is  covered  with  ronnd  dots,  radiating  irregularly 
from  the  centre,  and  leaving  irregular  blank  spaceB  between  the  rows. 
It  Ls  probably  this  surface  that  is  figured  by  Mr.  Slack,  who  makes 
no  mention  of  any  difference  between  the  two  surfaces,  but  appears 
to  have  made  the  drawing  from  a  specimen  on  Moller  s  typeu 
platte.  In  my  typen  platte  there  are  the  eighteen-oorner  Eupo- 
disci,  and  three  otliei-s,  and  all  were  mounted  concave  side  up,  which 
is  the  easiest  mode  of  making  them  stay  in  place. 

A  difficult  question  is  now  met,  and  that  is,  what  is  the  nature 
of  these  dots  ?  The  solution  of  this  question  affects  51  r.  Slack  s 
theory  of  the  depositions  of  silica  in  spherules,  and  also  the  inter- 
pretation of  appearances  given  by  Mr.  Wenham's  "  Keflex  Illumi- 
nator." If  we  concerle  these  dots  to  be  spherules,  then  Mr.  Slack 
'  has  gained  one  side  of  the  valve  only,  and  must  further  sliow  that 
the  upper  side  is  covered  mth  them ;  perhaps  he  can  succeed  in 
this ;  but  I  think  he  must  fail  on  the  processes,  which  arc  as  clear 
and  smooth  as  glass  rods. 

If  we  examine  these  dots  by  light  both  from  above  and  below, 
the  transmitted  light  passes  through  the  large  depressions  on  the 
convex  surface,  and  thus  through  four  or  more  of  the  dots  on  the 
inner  surface,  making  them  brighter  than  their  neighbours.  We 
have  then  the  appearance  figured  by  Mr.  Slack. 

I  can  see  tliem  with  a  ^,  but  get  a  very  distinct  view  with 
a  lyV*  ^^^  Professor  Smith  s  apparatus,  and  to  my  eye,  with  that 
light,  they  are  slight  depressions,  like  dents,  with  a  white  spot  in 
the  centre  as  if  the  bottom  of  the  dent  were  slightly  convex.  The 
average  diameter  is  about  5Di„V« 

I  have  tried  to  represent  them  at  B  in  a  fragment  more  highly 
magnified  than  that  at  A. 

The  examination  of  other  species  of  this  genus  cannot  deter- 
mine the  structure  of  the  E.  Argus,  for  we  cannot  affirm  the 
identity  of  structure  of  two  species  until  we  have  satisfiwtorily 
determined  that  of  eacL 

I  have  no  opportunity  of  using  the  **  Eeflex  Illuminator,"  and 
therefore  send  vnth  this  a  slide  of  fragments  mounted  drv,  which  I 
think  will  prove  instructive  to  anyone  who  wishes  to  investigate 
the  subject,  and  has  access  to  different  modes  of  illuminators. 

Boston,  Mass.,  U.S.A. 

[The  reader  should  refer  to  Mr.  Slack's  letter  on  this  subject 
in  the  present  number.— Ed.  *  M.  M.  J.'] 
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V. — On  Spurious  Appearances  in  Microscopic  Research,  By 
G.  W.  RoYSTON-PiGOTT,  M.A.,  M.D.  Cantab.,  F.C.P.S., 
F.R.A.S.,  M.R.I.,  M.R.C.P.,  F.R.M.S.,  formerly  FeUow  of 
St.  Peter's  College,  Cambridge. 

Plate  XI.  (Upper  portion). 

The  "  Battle  of  the  Glasses  "  is  gradually  being  fought  out.  Bui 
until  spurious  appearances  are  no  longer  accepted  as  the  true,  it  is 
impossible  that  definition  in  the  microscope  can  arrive  at  that 
degree  of  perfection  which  is  required  by  the  spirit  of  the  age. 

It  has  been  my  unpleasant  task  to  point  out  the  residuary 
aberration  of  the  best  glasses,  and  until  then  misuspected  and  stoutly 
denied  on  all  hands.  This  was  followed  by  very  considerable  im- 
provement. But  the  old  school  of  microscopic  belief  still  attracts 
its  disciples ;  and  I  wish  here  to  point  out  another  glaring  error  in 
definition.  an<l  an  acceptance  by  such  microscopists  of  the  £Edse  for 
the  true.  I  had  the  honour  of  pointing  out  to  the  Fellows  in  1869,* 
the  structure  of  the  Lepisina  Saccharina ;  but  as  the  remark  has  been 
often  reiterated  by  writers  against  my  views  that  beads  are  merely 
caused  by  the  intersection  of  striae,  and  as  the  Lepisma  has  been 
figured  with  such  false  beading,  the  accompanying  Tlate  has  been 
drawn  from  the  object  in  the  field  of  view  of  the  microscope  by  the 
talented  young  artist,  Mr.  HoUich,  to  my  complete  satisfaction. 

The  first  figure  on  the  Plate  represents  the  spurious  appearance 
of  exaggerated  beads  shown  at  the  intersections  of  the  upper  and 
lower  ribs  of  the  Lepisma  at  the  part  where  they  cross  and  inter- 
sect at  a  consideraole  angle.  In  this  case  the  objective  was 
improperly  corrected  for  spherical  aberration.  In  each  of  the 
examples  nere  described,  the  direct  Ught  of  a  good  half-inch  objective 
used  as  a  condenser  is  employed.  The  parajffin  lamp  flame  is  alsa 
placed  in  the  axis  of  the  condenser. 

I  now  substituted  an  old  one-eighth  of  70°  aperture,  but  a  fresh 
scale  came  into  view  in  the  positions  of  figures  2,  3,  and  4.  This 
glass,  made  by  Powell  and  Lealand  about  twenty-five  years  ago,  has 
Uie  middle  and  back  sets  of  lenses  placed  in  contact ;  we  then  saw 
the  form,  Fig.  2,  Plate  XL  Each  rib  is  terminated  by  an  intensely 
black  point,  and  each  rib  towards  the  middle  shows  beautiful  alter- 
nate thinning  and  thickening  of  the  ribs  at  regular  intervals,  the 
intense  black  lines  composing  them  showing  rudimentary  breakinffs 
of  their  parallel  rulings,  but  at  the  left  side  close  imitations  of  the 
Podura  markings  or  spines  accompanied  by  oblique  shadows,  the 
spine  bisecting  the  angle  formed  between  the  obUque  shadows  And 
the  ribs.  On  examining  the  beautiful  drawing  of  Fig.  2  with  a 
pocket  lens,  these  remarkable  appearances  will  at  once  be  evident. 

♦  Page  SOB,  vol.  ii.,  1869. 
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The  beading  here  described  is  very  distinctly  visible,  with  my 
aplanatic  searcher  and  a  quarter  objective. 

The  spurious  spines  of  the  Lepisma  Saccluirina  ought  to 
be  seen,  as  Mr.  Wenham  described  the  Podura  "  note  of  admiration*' 
markings  *'  with  that  distinctness  and  sharpness  of  definition  that 
so  deUghts  the  eye  of  the  optician."*  Both  the  Lepisma  and 
Podura  scales  are  formed  of  beaded  strias  crossing  at  a  variable 
angle.  The  optician  ought,  therefore,  to  delight  in  the  note  of 
a  'miration  markings  developed  in  (Fig.  3),  shown  by  one  of  the 
best  objectives  now  made  when  incorrectly  adjusted. 

The  study  of  spurious  appearances  under  the  use  of  a  variety 
of  objectives  of  high  and  low  degrees  of  excellence,  is  one  of  the  most 
instructive  subjects  of  microscopic  research.  Notwithstanding  that 
the  famous  Podura  mark  so  deUghts  the  eye  of  the  optician^  a 
more  profound  resolution  dissipates  this  spurious  appearance,  as 
well  as  the  false  beads  of  Fig.  1,  and  the  qiuisi  Podura  "  notes" 
of  Figs.  2  and  3. 

It  is  very  easy  to  produce  the  false  appearance  of  scattered 
spheiniles  somewhat  similar  to  Fig.  1  in  the  Podura  as  described 
by  Mr.  Wenham. 


VI. — Professor  Smith's  Conspectus  of  the  Diatomacefe. 

By  Captain  Fred.  H.  Lang,  President  of  the  Beading 

Microscopicd  Society. 

The  study  of  the  Diatomacese,  instead  of  becoming  easier,  is  getting 
more  difficult  every  year,  simply  because  new  genera  are  constantly 
being  added,  on  most  insufficient  grounds,  to  the  ever-lengthening 
list,  and  because  there  is  no  one  authority  on  the  subject.  Ehren- 
berg,  Rabenhorst,  Kutzing,  W.  Smith,  Ealfe,  Arnott,  Brebiason, 
Donkin,  Eitton,  and  a  host  of  others,  besides  Dr.  Pfitzer,  who  has 
just  published  a  new  classification  based  on  the  method  of  repro- 
duction of  the  frustules,  are  all  more  or  less  authorities ;  bat  to 
whom  are  we  to  trust  ?  And  now  Professor  H.  L.  Smith  has  pub- 
lished in  the  American  Microscopical  Journal,  the  '  Lens,'  his 
Conspectus  of  the  Diatomaceae,  which,  at  all  events,  appears  an 
efibrt  in  the  right  direction  to  reduce  within  a  reasonable  number 
of  genera  the  vast  variety  of  forms  in  this  most  prolific  and  mul- 
tifarious order. 

Probably  any  classification  of  these  curiously-beautifal  and 
interesting  organisms  must  for  the  present  be  more  or  less  artificial ; 
his  is  certainly  completelv  so,  as  he  himself  allows,  based  as  it  is  en- 
tirely on  the  tout  ensenMe  and  general  form  and  appearance  of  the 

♦  Page  124,  vol.  ii.,  *  Microscopical  Journal.* 


Professor  SmiiJis  Conspedtts  of  the  Diaiomaeese,         I  lo 

Vicious  fmstalcs  or  skeletons,  without  an^  reference  to  the  mode  of 
growth  and  habitat  of  the  hving  organisms.  As  an  example  of 
his  method  of  treating  the  subject,  it  is  enough  to  state  that  Cooco- 
uema  and  Cymbella,  the  one  a  stipitate  and  the  other  a  free  form, 
are  grouped  together,  Gocconema  being,  in  fact,  abolished  as  a  genus 
and  retained  only  as  a  synonym.  And  so  Arachnoidiscus  is  placed 
in  the  same  tribe  as  Meloelray  the  first  being  invariably  a  free 
form  and  the  latter  a  mere  intend  portion  of  a  long  filament ; 
and  then,  again,  on  the  same  principle,  the  frondose  genera  Schizo- 
nema,  CoUotonema,  and  Encyonema  are  done  away  with,  their 
particular  habits  of  gelatinous  growths  being  ignored  and  the  forms 
of  their  firnstules  only  taken  into  account.  It  is  true  that  Professor 
Smith  foUows  Mr.  Kalfe,  and  most  modem  diatomiste,  in  this  way 
of  looking  at  the  matter,  but  it  is  still  questionable  whether  the 
plan  of  almost  the  oldest  English  diatomist,  the  Itev.  W.  Smith,  is 
not  the  best,  as  it  certainly  is  the  most  natural,  viz.  tliat  of 
arran^g  the  Diatomaceae  according  to  their  habitat  and  method  of 
growth,  whether  free,  stipitate,  concatinate,  frondose,  or  gelatinous. 
Our  author,  however,  in  vindication  of  his  system,  says  that  he  has 
not  considered  the  conditions  of  growth  sufficient  to  warrant  the 
formation  of  new  genera,  a  long  study  of  living  torma  having  i*ou- 
vinced  him  that  these  characters  are  fleeting  and  not  to  be  relied 
on  ;  and  he  gives  certain  examples  in  proof  of  this  statement. 

Professor  Smith  divides  the  order  into  three  tribes;  tlie  first 
mostly  bacillar,  with  distinct  raphe,  cleit,  or  median  lino,  with 
nodules ;  the  second,  generally  bicillar,  with  pseudo  or  falije  raphe, 
or  blank  space ;  and  the  third  generally  circular,  with  a  crypto  or 
concealed  raphe.     His  first  tribe  contains  five  familieH,  the  second 
three,  and  the  third  seven;  and  these  fifteen  families  are  again 
subdivided  into  one  hundred  and  ten  genera,  exactly  half  of  which 
belong  to  the  third  tribe.   To  one  or  other  of  these  genera  the  Pro- 
fessor considers  any  new  form  may  be  ascribed.     He  lias  taken 
great  pains  in  collecting  together   every   known   synonym.     On 
looking   over   his  index  to  the  synonym  register  in   the   third 
number  of  the  '  Lens,'  it  will  be  seen  at  a  glance  what  a  vast 
number  of  genera  (189)  are  abolished,  and  appKareutly  very  pro- 
•    perly  in  most  cases.     There  are  two  or  three  familiar  genera,  how- 
ever, whose  extinction    the   old    diatomists   will   scarcely  relish, 
though  the  author  may  be  able  to  justify  it — Campylodiscus,  for 
instance,  is  now  relegated  to  Surirella,  and,  possibly,  rightly  so; 
there  are  arguments,  however,  against  the  incorporation,  as  the 
median   line  of  the    opposed  valves  of  the  former  are  at  right 
angles  to  each  other,  -whilst  they  are  parallel  in  the  latter ;  other- 
wise the  hut.  ensemble  on  which  Professor  Smith  chiefly  nlion  is 
pretty  similar.      As    »   gf^neral  rule  certainly  Surirella  is  nior^  or 
less  oval  and  Bfity   v^**^^**^  <^Hmpylodisciw  is  circular  and  iwiH^^A ; 
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but  certain  specimens  of  S.fastitosa  are  almoet  as  ronnd  as  many 
Campjlodisci,  and  C.  spiralis  departs  from  a  circular  outline  more 
than  most  Snrirellse  ;  ^whilst  in  a  gathering  in  my  possession  from 
Fish  Spring,  Salt  Lake  Desert,  Utah,  an  apparent  variety  of  8. 
striatuta  is  as  much  twisted  as  a  Gampylodiscus.  Again,  Amphi- 
tetras  and  Triceratium  are  both  combined  with  Biddulpllia.  The 
latter  grows  in  long  zigzag  chains ;  I  am  not  aware  that  the  former 
does  so,  having  never  studied  it  in  the  Uving  state,  but  I  fimcy  not ; 
but  at  all  events  Professor  Smith  takes  no  cc^nizance  of  this  difference 
as  to  method  of  growth,  attaching  no  importance  to  it.  Biddulphia 
has  two  processes,  Triceratium  three  or  more ;  that,  therefore, 
appears  no  vahd  reason  why  they  should  be  separated.  Biddulphia 
has  usually  a  few  spines,  but  so  has  Triceratium  armatum.  As 
a  general  rule,  Triceratium  is  seen  in  its  side,  and  Biddulphia  in 
its  front  view,  when  the  diatoms,  of  course,  appear  very  different ; 
but  a  front  view  of  an  entire  frustule  of  Triceratium  is  remarkably 
like  a  Biddulphia,  and  in  a  sUde  of  selected  diatoms  from  Singapore 
which  I  have,  containing  entire  frustules  of  Biddulphia  reticu- 
lata and  Triceratium  armaium,  these  forms  would  doubtless  be 
considered  closely-allied  species  instead  of  distinct  genera  by  anyone 
but  an  experienced  diatomist.  Of  course,  the  same  arguments 
would  apply  to  Amphitetras,  so  perhaps  the  Professor  may  be  right 
in  abolishing  even  these  old  and  well-known  genera. 

In  the  second  portion  of  the  Conspectus,  in  a  sort  of  preface, 
the  author  enunciates  his  ideas  as  to  the  structure  of  the  diato- 
maceous  frustulae,  following  out  the  hints  of  Mr.  Carter  in  the 
'Annals  and  Magazine  of  Natural  History,'  March,  1865,  but 
which  are  much  more  fully  worked  out  by  Dr.  T.  D.  McDonald  in 
the  January  number,  1869,  of  the  same  journal,  and  which  it 
would  seem  has  escaped  his  attention. 

A  Table  of  Species  is  promised  hereafter,  without  which  the 

{)r68ent  Conspectus  would  be  not  only  incomplete,  but  almost  use- 
ess.  Such  a  Table  will  involve  not  only  a  vast  amount  of  labour 
and  trouble,  but  will  require  an  intimate  knowledge  of  every  form. 
Though  many  so-called  species  may  be  treated  as  mere  varieties, 
the  Professor  will  scarcely  be  able  to  use  his  pruning  knife  as 
trenchantly  as  he  has  done  with  the  genera,  and  in  the  case  of  his 
present  enlarged  genera  of  Biddulphia  and  Surirella,  it  is  to  be 
feared  that  their  number  will  be  legion. 

It  is  scarcely  to  be  expected  that  old  diatomists,  though  they 
may  perhaps  agree  as  to  the  propriety  of  the  proposed  changes,  will 
adopt  them,  as  this  would  involve  the  renaming  most  of  their  speci- 
mens, and  the  learning  a  new  grammar,  as  it  were,  for  their  favourite 
science ;  but  the  Conspectus  will  probably  be  a  boon  to  the  rising 
generation  of  students.  I  must,  however,  again  express  my  regret 
that  it  has  been  based  on  a  purely  artificial  instead  of  a  natural 
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The  Beginnings  of  Life.  By  H.  Charlton  Baetian,  M.  A.,  M.D.,  F.R.8- 
In  two  vols.  Macmillan  and  Co.  London,  1872. — In  these  days  of 
bulky  volumes  every  addition  to  our  scientific  literature  should  be 
well  weighed  and  considered,  for  every  repetition  of  dubious  assertions, 
every  reprint  of  unproven  statements  is  a  cruelty  inflicted  upon  the 
already  overtaxed  powers  of  the  student  of  science.  We  greatly  fear 
Dr.  Bastian  has  much  to  answer  for  in  presenting  the  world  witii  two 
bulky  volumes  containing  over  a  thousand  pages  of  letterpress.  There 
is  some  original  research,  mucli  of  it  bearing  the  strongest  evidence 
of  carelessness  and  too  easy  credence,  mixed  with  a  vast  number  of 
pure  hypotheses  and  restatements  of  the  observations  of  others,  which 
have  been  considered  incredible  by  the  majority  of  careful  observers. 
The  greater  part  of  the  work  con8ist43,  however,  of  an  argument  in 
favour  of  certain  phenomena  not  hitherto  admitted  to  a  place  in 
science,  which  is  conspicuously  loose,  and  in  places  gives  evidence  of  a 
negligence  of  known  facts  scarcely  less  remarkable  than  the  tenor  of 
the  argument  itself. 

As  an  instance  of  this,  the  reader  is  referred  to  the  221st  and 
following  pages  of  the  first  volume,  in  which  the  author  quotes  an 
experiment  made  by  M.  Onimus,  in  which  small  portions  of  serum 
containing  no  white  blood  corpuscles  were  enclosed  in  little  bags  of 
gold-beater's  skin,  and  placed  under  the  skin  of  a  living  rabbit.  The 
serum  in  these,  after  remaining  twelve  hours  under  the  rabbit's  skin, 
was  found  to  be  loaded  with  white  blood  cells,  or  leucocytes.  After 
minutely  describing  M.  Onimus'  experiment,  Dr.  Bastian  says,  "  Now, 
by  these  experiments,  Onimus  seems  to  have  shown  quite  conclusively 
that  the  corpuscles  met  with  in  his  experimental  fluids  had  not  been 
derived  from  the  fission  of  any  visible  pre-existing  cells.  It  seems 
almost  equally  certain  that  they  did  not  even  originate  from  particles 
which  were  recognizable  by  the  microscopic  powers  employed,  since 
the  fluids  were  at  first,  to  all  appearance,  perfectly  homogeneous. 
Either,  therefore,  the  minute  particles,  which  were  seen  at  a  later 
stage,  must  have  originated  owing  to  some  primitive  formative  process 
taking  place  in  a  really  homogeneous  organic  solution,  or  else  the 
fluid,  seemingly  homogeneous,  in  reality  contained  the  roost  minute 
particles  (microscopically  invisible),  derived  in  some  unknown  way 
from  the  previously  existing  protoplasmic  elements  of  the  tissues. 
We,  however,  incline  to  the  former  view ;  and  we  believe  it  to  be  in  the 
highest  degree  probable  tl.at  the  fully-developed  leucocytes  or  plas- 
tides  which  were  seen  in  the  later  examinations,  had  arisen  out  of  the 
growth  and  development  of  the  mere  organic  specks  met  with  in  the 
earlier  stages  of  the  inquiry." — Vol.  i.  p.  224.  After  four  pages  in  a 
similar  strain,  the  author  says,  *^  Such  a  mode  of  origination  of  living 
units,  together  with  their  subsequent  evolution,  affords,  perhaps,  the 
best  iUustration  thai  can  he  given  of  the  birth  of  cells  de  novo  in  Blas- 
temata'^     The  italics  are  our  own. 
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tion  of  masses  composed  of  the  protoplasm  and  chlorophyll  of  Nitella  " 
— a  plant  nearly  as  high  in  development  as  a  fern. 

Dr.  Bastian's  figures  on  pages  516  and  527  of  the  second  volume 
bear  a  remarkable  resemblance  to  the  eggs  of  animals  ;  and  although 
the  vegetable  structures  which  he  gives  side  by  side  with  them  b^ 
some  resemblance  to  the  eggs  in  question,  the  assumption  that  they 
are  the  same  is  about  as  justifiable  as  the  assumption  that  an  ovoid 
white  stone,  looking  exactly  like  a  hen's  egg,  might  become  trans- 
formed into  an  egg.  It  might  be  impossible  to  distinguish  between 
them  by  mere  external  inspection,  if  they  were  only  seen  under  such 
limited  conditions  as  those  which  exist  in  microscopic  research. 

Much  learned  matter  is  contained  in  Dr.  Bastian's  thick  volumes, 
but  all  we  can  say  is,  we  hope  its  learned  author  will  reconsider  his 
opinions,  and  will  bring  his  great  stores  of  knowledge  of  the  works  of 
his  predecessors  to  boar  upon  this  difficult  subject  in  a  more  careful 
and  logical  manner,  and  that  he  may  ultimately,  weighing  the  laws  of 
evidence  with  an  unbiassed  mind,  throw  great  Hght  upon  the  origin  of 
living  things.  At  present  our  opinion  is,  that  he  has  failed  to  do 
anything  towards  advancing  our  knowledge  on  the  subject. 
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A  EoBmatozoon  inhabiting  Human  Blood, — Dr.  T.  R.  Lewis  is,  as 
our  readers  are  probably  aware,  the  describer  of  this  curious  f&ci. 
He  has  written  an  important  paper  on  the  subject,  which  we  should 
give  much  more  fully  did  our  space  permit.  However,  the  following 
brief  summaiy  will  put  our  readers  in  possession  of  the  more  im- 
portant facts  contained  in  the  author's  account : — 1.  The  blood  of 
persons  who  have  lived  in  a  tropical  country  is  occasionally  invaded 
by  living  microscopic  FilariaB,  hitherto  not  identified  with  any  known 
species,  which  may  continue  in  the  system  for  months  or  years  without 
any  marked  evil  consequences  being  observed ;  but  which  may,  on 
the  contrary,  give  rise  to  serious  disease,  and  ultimately  be  the  cause 
of  death.  2.  The  phenomena  which  may  be  induced  by  the  blood 
being  thus  affected  are  probably  due  to  the  mechanical  interruption 
offered  (by  the  accidental  aggregation,  perhaps,  of  the  HsBmatozoa)  to 
the  flow  of  the  nutritive  fluids  of  the  body  in  various  channels,  giving 
rise  to  the  obstruction  of  the  current  within  them,  or  to  rupture  of 
their  extremely  delicate  walls,  and  thus  causing  the  contents  of  the 
lacteals,  lymphatics,  or  capillaries  to  escape  into  the  most  convenient 
excretory  channel.  Such  escaped  fluid,  as  has  been  demonstrated  in 
the  case  of  the  urinary  and  lachrymal  or  Meibomian  secretion,  may  be 
the  means  of  carrying  some  of  the  FilariaB  with  it  out  of  the  circula- 
tion. These  occurrences  are  liable  to  return  after  long  intervals — so 
long  in  fact  as  the  Filaria3  continue  to  dwell  in  the  blood.  3.  As  a 
rule,  a  chylous  condition  of  the  urine  is  only  one  of  the  symptoms  of 
this  state  of  the  circulation,  although  it  appears  to  be  the  most 
characteristic  symptom  which  wo  are  at  present  aware  of.  d.  And, 
lastly,  it  appears  probable  that    some  of  the  hitherto  inexplicable 
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phenomena  by  which  certain  tropical  diseases  are  characterised  may 
eyentnally  be  traced  to  the  same,  or  to  an  allied,  condition.  The 
importance  of  a  carefhl  microscopical  examination  of  the  blood  of 
persons  sofiering  from  obecnre  diseases,  in  tropical  countries 
especially,  is  therefore  more  than  erer  evident,  and  opens  np  a  new 
and  most  important  field  of  inquiry — referring  as  it  docs  to  a  hitherto 
nnknown  diseased  condition. 


NOTES  AND  MEMORANDA. 


■ieroseopy  at  the  Brighton  Aquarium. — We  loam  that  Mr.  Lee, 
F.L.S.,  who  has  had  so  much  to  do  with  this  most  snccessfnl  institu- 
tion, has  inangorated  a  very  groat  and  decided  improvement  in  the  in- 
troduction of  microscopes  for  the  use  of  the  public.  There  arc  few  places 
where  microscopic  objects  in  a  very  wide  and  important  class  can  be  so 
well  exhibited  as  in  an  aquarium.  We  think  that  Mr.  Lee  has  done 
well  both  for  the  public  and  the  proprietors  in  the  introduction  of  the 
microscope  to  the  general  use  of  the  visitors. 

Musdes  in  the  Kidneys — Herr  Eberth  states  in  a  German  journal 
that  he  has  found  a  network  of  non-striated  muscular  fibres  in  the 
outer  portions  of  these  glands. 

Pathological  Microscopy. — Dr.  Rindfleish^s  manual  of  pathological 
histology  has  been  translated  into  English  by  Dr.  E.  B.  Baxter,  of 
King's  College.  We  hope  soon  to  bo  able  to  lay  a  notice  of  the  book 
before  our  readers. 

COEEESPONDENCE. 


Mb.  Wenhah^s  Examination  of  the  American  ^\tu. 

To  the  Editor  of  tfie  *  Mtmthly  Micrttscoptral  J  our  mil.'' 

Sib, — Very  lately  I  have  seen  Mr.  Wenham's  account  of  measure-  * 
mont  of  the  yV'  Bent  for  test  of  angle  when  "immorsod"  in  balsam.     It 
is  extremely  unsatisfactory  and  Imld  of  any  result.     A  little  must  be 
said,  and  but  little  need  be  said  as  comment  thereon. 

Mr.  Wenham  states  that  he  adjusted  the  objectiye  ^for  Podura." 
DO  reference  to  cover  of  any  thickness  whatever.  This  is  too  indefinite 
for  anybody's  use.  The  meaning,  if  anything,  must  be  unthout  cover 
(which  is  not  likely),  and  that  would  be,  at  most  open  point,  where 
presumptively  the  angle  of  objective  is  least. 

At  the  point  at  which  Mr.  Wenham  tested  the  objective,  the  angle 
(air)  was  found  to  be  145°.  Now,  without  a  chance  of  question  or  doubt, 
the  yn^^twinm  angle  of  the  ^V  is  175°  at  adjustment  for  maximum 
angle.  Measured  at  this  point  (obviously  in  all  respects  the  proper 
point),  the  balsam  angle  would  have  been  found  to  be  not  79°,  three 
degrees  more  than  Mr.  Wenham  ''predicted,"  but,  using  parallel  rays 
of  slender  sunbeam,  95°,  as  repeatedly  obtained  and  verified  by  mo. 

I  have  not  the  slightest  objection  to  an  adjustment  'Tor  Podura" 
under  a  proper  thicluiess  of  cover  to  require  adjustment  to  point  of 
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maacimum  angle, — but  Fodnra  in  tliis  case  is  utterly  insiguificant,  and, 
this  related  testing  for  angle  is,  is  it  not  ?  in  the  same  category. 

As  Mr.  AVenham,  for  the  second  time,  refuses  to  appear  again  to 
gainsay  what  he  has  distinctly  admitted,* — the  real  issue  in  my  first 
non-provocative  "experiment,"! — as  against  his  broad  challenge  to 
*' anyone,"  f  it  seems  proper  that  I  should  procure  further  attested 
measurement  here,  and,  doing  so,  it  shall  be  without  warp  of  vision  or 
judgment  from  any  theory ;  the  contrary  of  which  strangely  enough 
Mr.  Wenham  seems  to  require !  in  his  expression  alluding  to  Dr. 
J.  Curtis's  statement.  Yet  unhappily  for  our  critic,  all  that  I  have 
set  forth  is  strictly  accordant  to  accepted  theory  in  all  the  matter 
involved,  only,  Mr.  Wenham  (it  seems)  does  not  understand  how ! 
But  perversely  it  seems  to  me,  and  entirely  without  warrant  or  need 
to  do  so,  he  pronounces  all  diagrams  wrong  unless  (as  I  understand 
him)  drawn  for  refraction  in  the  front  lens  according  to  index  of 
refraction  of  crown  glass,  1*525  (or  1*531),  which  is  a  wide  error  of 
fact. 

Mr.  Wenham  is  solely  responsible  for  the  assumption.  I  gave  no 
indices  of  refraction.  It  was  not  necessary.  I  did  set  forth  what  was 
possible,  but  not  limiting  myself  to  use  of  crovm  glass  only,  in  the 
"  front."  Anyone  can  conceive  of  a  material  in  the  front  having  the 
same  refraction  in  balsam  as  has  conmion  crown  glass  in  air,  and 
what  then  becomes  of  the  limit  of  82°  in  balsam?  This  simple 
question  solves  the  whole  matter.  I  have  not  suggested  it  perhaps 
distinctly  before,  but,  only  to  leave  it  to  ordinary  discernment  to 
discover. 

The  quotation,  "no  collecting  power,"  is  not  my  expression,  and 
Mr.  Wenham  should  not  place  it  to  appear  so. 

Ecspectfully  yours, 

EOBT.  B.  TOLLSS. 


Aperture  of  Immersed  Object-glasses. 

7o  t/tr  Editor  of  the  *  Monthly  Microscoincid  Journal* 

Sir, —  By  your  courtesy  I  have  seen  a  proof  of  a  letter  from  Mr. 
Tolles  for  publication  in  this  number.  The  optical  question  of 
the  discussion  having  ended,  I  prefer  now  to  make  a  brief  conmient 
on  the  aperture  trial,  which  however  "  bald  and  unsatisfactory "  it 
may  appear  to  Mr.  Tolles,  I  maintain  was  an  accurate  and  fair  one. 
When  the  y^^th  in  question  was  brought  as  close  as  the  range 
of  adjustment  will  allow,  apparently  it  gave  a  large  aperture ;  but 
then  the  aberrations  were  such  that  it  would  not  define  objects  under 
any  thickness  of  cover.  I  set  it  at  a  position  that  gave  the  best 
definition  on  a  well-known  test,  and  that  angle  being  measured,  the 
very  simple  question  to  be  solved  was  how  that  same  angle  became 
diminished  by  immersion  in  water  and  balsam?  In  the  transfer 
of  course  the  adjusting  collar  was  not  altered. 

*  See  'M.  M.  Jour.,'  No.  xxxvi.,  p.  202.  f  ^^^'  M^*  Jour.*  for  July,  1871. 

X  'M.  31.  Jour.,'  No.  xxvii.,  p.  118. 
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It  is  the  custom  of  most  of  our  English  makers  to  stop  the  dosiiig 
of  the  leDses  at  a  point  where  the  definition  becomes  useless.  Whether 
Mr.  ToUes  imagines  I  had  predetermined  that  my  ^predictions" 
fihould  be  yerified  or  not,  is  but  of  little  consequence  as  Affiv*fa'ng  the 
facts.  I  really  expected  to  find  some  reason  for  these  alleged  ultra- 
theoretical  rays,  and  that  I  should  have  to  account  for  such  aa 
appearance.  Mr.  ToUes,  in  admitting  that  he  closes  the  lenses  within 
the  position  of  proper  definition,  gives^  us  the  key  to  his  fidlacy.  I 
submit  that  my  triid  was  correct ;  we  are  merely  dealing  with  vimuU 
angles.  Whatever  these  are  to  begin  with,  the  simple  question  is 
next.  What  is  the  loss, in  water  and  balsam?  Any  after-alteration  in 
the  adjusting  collar  will  falsify  the  results. 

Finally,  as  this  trial  has  not  supported  Mr.  Tolles*  views,  he 

fteems  to  imply  that  it  has  arisen  from  ^  warped  vision  and  judgment.** 

A  very  convenient  dismissal !     If  I  am  honoured  by  being  considered 

a  judge  in  the  matter,  I  may  regret  that  the  evidence  of  measured 

aperture  had  not  gone  Mr.  Tolles*  way,  and  so  left  me  to  acoount  for 

the  discrepancy.     If  the  glass  in  question  has  not  yet  been  returned, 

Mr.  Tolles  may  move  for  a  now  trial,  and  get  some  of  his  own  friends 

to  be  present.     Though  he  excludes  me  from  the  list,  surely  he  must 

allow  that  there  are  some  Englishmen  that  will  do  him  justice.     I 

have  no  desire  to  be  present,  or  to  interfere  further ;  but  to  facilitate 

the  matter,  I  am  willing  to  provide  any  apparatus  that  may  be  called  for. 

Mr.  Tolles  proposes  to  have  further  "attested  measurements*' 
made  in  America.  I  only  hope  that  they  will  explain  their  method 
in  detail,  as  plainly  as  I  have  done.  Let  us  have  their  names  by  all 
means,  and  if  there  is  one  amongst  them  known  to  be  capable  of 
discussing  the  question  on  the  admitted  laws  of  optical  science  I  will 
be  happy  to  exchange  notions  with  him. 

I  noted  the  facts  under  the  conditions  named  as  I  found  them,  and 

should  have  recorded  any  measurements,  however  adverse  to  theory, 

and  sought  reasons  for  the  discrepancy  subsequently.     It  was  Mr. 

Tolles'  own  desire,  and  not  mine,  that  I  should  make  the  trial.    I  ask 

whether  his  request  was  a  fair  one  if  he  had  predetermined  to  impugn 

my  competence  to  conduct  the  experiment  properly  if  the  result  did 

not  confirm  his  own  views?     I  could  not  accept  the  measurements 

at  the  closest  position  of  the  lenses,  for  then  all  definition  had  gone. 

Yours  very  truly, 

F.  H.  WXNHAII. 


The  Stbuctube  of  Eupodiscus  Anoua. 

To  the  Editor  of  the  *  Monthly  Microicopi&U  JounmL* 

AsHOOWN  CoTTAQE,  FoBSST  Bow,  Srssxx,  Feb,  7,  1878. 
gnt,  —  I  am  much  obliged  by  a  sight  of  Mr.  Wells'  letter.  My 
remarks  on  Eupodiscus  Argus  were  by  no  means  intended  as  exhaustive. 
I  wished  to  show  that  the  drawings  hitherto  published  were  founded 
on  erroneous  views,  and  that  the  real  structure  conformed  to  the  ordi- 
nary diatom  type,  though  no  doubt  with  variations. 

I  find  no  difficulty  in  showing  the  aspects  I  figured  on  parts  of 
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good  specimeDS,  as  in  Moller's  type  slide,  with  a  stop  of  an  achromatic 
condenser,  limiting  the  illumination  to  a  pencil  of  central  rays  of  20^. 
Mr.  Wenham's  illuminator  gives  similar  and  more  striking  results. 

With  Moller's  slide  I  can  examine  the  upper  or  lower  surfifuse,  as 
the  glass  of  the  slide  is  thin  enough  for  a  large-angled  ^  inch  of  Boss 
to  work  through,  and  that  with  the  D  eye-piece  shows  the  framework 
of  the  diatom  to  be  composed  of  minute  beads,  whichever  side  is 
uppermost. 

The  irregularities,  elevations,  depressions,  &c.,  are  well  worth 
more  attention  than  I  have  paid  to  them. 

Mr.  Stewart — one  of  the  best  observers — made  valuable  remarks 
when  my  paper  was  discussed,  and  he  caused  me  to  examine  Co9ciw>- 
discus  octdus  Iridis  in  fractured  specimens,  and  I  found  the  depressions 
real,  and  the  hexagonal  framework  real.  These  depressed  surfaces  and 
framework  seemed,  however,  composed  in  the  usual  way,  of  minute 
beads. 

I  recommend  to  Mr.  Wells'  attention  Mr.  Stephenson's  valuable 
experiments  of  mounting  fractured  and  whole  diatoms  in  bisulphide 
of  carbon. 

I  remain.  Sir,  your  obedient  servant, 

Hbnrt  J.  Slack, 
The  Estimation  of  the  Magnifying  Power  of  Lenses. 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal* 

Sir, — The  world  is  advancing  so  fast  in  these  days  that  people 
ought  to  be  prepared  for  hearing  anything ;  especially  people  who 
live,  like  me,  in  the  moimtains,  and  know  they  are  behind  the  age. 
Still,  I  own  I  was  unprepared  for  what  I  saw  to-day  in  your  JoumaL 
When  I  was  at  school — a  good  time  since — we  used  to  do  Algebra 
and  Optics  ;  not  much,  but  some.  And  one  of  the  things  I  remember 
we  learned  was  how  to  find  the  magnifying  power  of  a  lens.  Now,  I 
see  in  this  Journal  of  February,  near  the  end  of  page  52,  that  this  pro- 
blem is  claimed  by  Dr.  Pigott,  of  Cambridge  University.  He  says  thai 
the  person  who  has  ''  worked  it  out "  is  himself.  But  if  everyone  knew 
it  long  ago,  how  can  it  be  that  it  is  now  discovered  by  him?  It  can 
never  be,  surely,  that  the  world  has  taken  a  turn  the  other  way  for  a 
change,  and  is  going  backwards  instead  of  forwards  ?  Or,  is  it  that, 
like  the  rest  of  the  age,  lenses  have  got  advanced  ideas,  and  refuse  to 
magnify  according  to  the  former  rules,  as  being  too  old-fashioned? 
This,  no  doubt,  would  call  for  a  new  solution,  and  might  explain  why 
a  learned  Professor  lately  came  to  tell  your  Society  that  the  old 
Optics  was  now  ^  played  out."  I  was  encouraged  the  more  to  think 
it  must  be  this,  when  I  looked  at  the  new  "  working  out "  ;  for,  if  the 
problem  is  old,  the  working  out  is  quite  new.  He  says,  to  get  the 
magnifying  power,  you  divide  10  inches  by  the  focal  distance  and 
take  one  less.  Very  well,  so  I  did.  I  took  a  5-inch  lens  and,  doing 
this,  there  came  out  1.  So  a  5-inch  lens  neither  magnifies  nor 
diminishes,  but  acts  like  a  piece  of  window-glass.     Then  I  tried  an 
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f  tlie  ■■me  role  got  |.  So  this  lens,  whieh  tuiad 
iminifllies  toad  shows  jon  thiugs  ono-fonrth  their 
llj,  I  took  a  10-inch,  and  the  power  came  oat  0. 
wly  diminishes  things,  but  diminishes  them  qnite 
ll  what  you  get  is — total  darkness. 
!ihe  people  about  jonr  Magazine  tell  me  how  these 
whether  this  is  the  Optics  that  has  been  played  in  ? 
■re  I  can  ask  about  it  except  our  parson,  and  he 

Tonrs  in  perplexity, 

BcTBTlCUS. 
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gtOSOOPIGAL   SOCIBTY — ANNUAL   MeETINO. 

^  Kiifo's  College,  February  5,  1873. 

litt'ker,  Esq.,  F.R.S.,  President,  in  the  chair. 
lUie  preceding  meeting  were  read  and  confirmed, 
hrtimated  that  in  conformity  with  their  nsoal  custom 
mi  a  new  President,  the  list  of  Fellows  would  be 
ifid  that  any  alterations  or  corrections  to  be  made 
Id  Mr.  Walter  W.  Beeves,  the  Assistant-Secretary, 

Inns  to  the  Society  was  read,  and  the  thanks  of  the 
l^to  the  respective  donors. 

||lled  attention  to  two  slides  which  had  been  sent 
p[r.  Alfred  Allen,  of  Felstead,  one  of  which  was 
jbom  by  Mr.  Beeves.  The  slides  were  of  some 
feom  a  liquid  which  condensed  from  the  vapour  of 
lie,  and  which  was  found  to  drop  from  the  joints  of 
(►^ipe. 

IfKid  that  it  would  be  remembered  that  at  the  last 
lihe  list  of  gentlemen  nominated  as  officers  of  the 
ptioned  that  for  the  reason  then  stated  the  nomina- 
one  of  the  Hon.  Secretaries  must  be  considered  as 
kt  in  view  of  the  possibility  of  that  gentleman 
I,  he  had  been  dirocted  to  propose  the  name  of 
tas  Secretary,  and  that  of  Mr.  B.  T.  Lowne  as  a 

fincil.    After  that  meeting,  however,  Mr.  Hogg 
the  President  of  the  Council,  in  which  he  resigned 
on  the  ground  that  having  been  appointed 
liod  Microscopical  Society,  his  leisure  time  would 
to  enable  him  to  fulfil  both  duties.   The  Council 
Imformity  with  the  by-laws,  appointed  Mr.  Chas. 
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of  not  having  received  Mr.  Hogg's  letter  until  after  the  last  meeting 
which  led  to  some  little  ambiguity  at  the  time,  but  which  the  Fellows 
would  now  readily  understand. 

Mr.  Beck  suggested  that  it  would  be  better  in  future  if  the  balloting 
lists  for  Officers  and  Council  could  be  sent  bj  post  to  the  Fellows  before 
the  meeting ;  he  believed  that  this  was  the  usual  practice  in  some  other 
societies,  and  he  believed  it  would  tend  to  give  a  greater  interest  to 
the  proceedings,  by  more  generally  intimating  what  was  about  to  be 
done,  as  well  as  affording  a  better  opportunity  of  making  any  altera- 
tions in  the  list  which  might  be  desired. 

Mr.  Chas.  Brooke  said  that  this  was  the  practice  in  the  Koyal, 
Royal  Medical,  Pathological,  and  other  Societies,  and  it  was  found  to 
render  the  ballot  more  efficient,  and  certainly  created  a  greater  general 
interest  in  what  was  going  on  in  the  Society. 

The  Secretary  saw  no  objection  whatever  to  this  being  done  in 
future,  and  accordingly  made  a  memorandum  to  the  effect  that  the  lists 
should  be  enclosed  in  the  copies  of  the  Journal  which  were  posted  to 
the  Fellows  previously  to  the  Annual  Meeting,  or  sent  by  post. 

Mr.  Beck  and  Mr.  Suffolk  having  been  appointed  scrutineers,  the 
ballot  for  Officers  and  Council  for  the  ensuing  year  was  taken ;  at  the 
close  of  which  it  was  declared  that  the  whole  of  the  gentlemen  whose 
names  had  been  printed  on  the  house-list  were  duly  elected. 

The  Secretary  then  read  the  Annual  Eeport  of  the  Cquncil,  and 
also  the  Treasurer's  statement  of  account ;  after  which, 

The  President  delivered  the  Anniversary  Address,  which  will  be 
found  printed  in  extenso  at  p.  97. 

It  was  moved  by  Mr.  Chas.  Brooke,  and  seconded  by  Er.  Millar, 
that  the  reports  now  read  be  received  and  adopted,  and  that  they  be 
printed  and  circulated  in  the  usual  way.  The  same  gentlemen  moved 
and  seconded  that  the  best  thanks  of  the  meeting  be  presented  to  the 
President  for  the  admirable  Address  which  he  had  delivered  to  them 
on  that  occasion,  and  that  he  permit  it  to  be  printed  in  the  Society's 
Transactions. 

The  motion  having  been  put  to  the  meeting  by  the  Secretary,  was 
carried  unanimously. 

Mr.  Beck  said  that  he  was  desirous  of  saying  a  few  words  with 
regard  to  the  report,  and  also  of  calling  attention  to  one  or  two 
matters  in  connection  with  the  Society,  which  he  thought  affected  its 
interests.  He  felt  that  they  were  deeply  indebted  to  those  gentlemen 
who  had  driven  the  coach  of  the  Society  so  well  and  safely  in  the 
past,  and  he  believed  that  as  ''  outsiders  "  they  knew  but  little  of  the 
difficulties  met  with  by  the  way.  Theirs  was  not  like  many  other 
scientific  societies,  because  they  had  a  specialty,  and  consequently 
were  at  a  disadvantage  as  compered  with  the  Zoological,  Astronomical, 
or  Linnean  Societies,  to  which  many  papers  of  special  interest  could 
be  taken,  and  this  difficulty  was  one  which  was  not  experienced  to  the 
same  extent  in  the  earlier  days  of  the  Society.  He  thought  that  the 
ordinary  meetings  of  the  Society  were  not  so  well  attended  as  they 
used  to  be,  and  he  regretted  that  this  should  be  so,  though  he  felt  sure 
that  the  Council  would  be  very  glad  to  have  this  obviated  if  it  were 
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as  members  of  the  Council,  but  that  Society  had  gone  farther,  and 
even  stated  the  opinion  that  there  ought  to  be  a  maker  upon  the 
Council  who  might  be  able  to  give  them  the  benefit  of  his  experience 
upon  practical  questions  connected  with  their  instruments.  If  per- 
sons supposed  that  makers  could  not  be  admitted  to  such  positions, 
because  they  were  jealous  of  one  another,  he  could  assure  tliem,  that 
so  fSor  as  he  was  aware,  no  such  jealousy  had  any  existence,  nor  did 
he  see  why  there  should  be  any ;  for  if  any  of  them  thought  that  any 
extra  amount  of  trade  would  result  from  connection  with  that  Society 
be  believed  it  was  a  very  great  mistake.  The  persons  who  came  to 
makers  as  customers  were  for  the  most  part  young  men,  students 
seeking  information,  and  whom  makers  had  frequent  opportunities  of 
introducing  to  societies  such  as  that.  He  hoped  it  would  be  under- 
stood that  he  did  not  make  these  remarks  from  any  feelings  of  hos- 
tility to  the  Council,  because  he  believed  that  they  had  done  all  that 
they  could,  but  he  thought  that  the  discussion  of  these  few  things 
would  perhaps  be  of  use  as  regarded  the  future,  and  the  annual  meet- 
ing was,  he  also  thought,  the  proper  time  to  bring  them  forward,  and 
he  felt  much  obliged  to  the  meeting  for  hearing  what  he  had  to  say. 

The  Secretary  said  he  should  like  to  be  allo^«ed  to  divide  what  he 
bad  to  say  upon  the  subjects  mentioned  by  Mr.  Beck  into  two  parts, 
and  to  say  the  first  in  his  capacity  as  Secretary,  and  the  last  in  that  of 
a  private  Fellow.  Speaking  as  Secretary  he  might  say  that  the  Coun- 
cil were  quite  of  opinion  that  all  original  papers  should  be  sent  through 
the  Society  to  the  Journal,  and  not  to  tibe  Editor  independently ;  it 
was,  however,  a  matter  which  it  was  not  altogether  within  their  power 
to  regulate  as  they  wished.  It  was  due  to  Dr.  Lawson  to  say  that  he 
was  always  willing  to  aid  them  as  far  as  he  could  in  this  respect 
With  reference  to  the  tea,  he  thought  he  might  say  from  his  own  per- 
sonal knowledge  of  them,  that  almost  every  member  of  the  Council 
was  as  fond  of  tea  as  Mr.  Beck  himself,  and  when  they  occupied  rooms 
of  their  own  the  question  of  tea  would  receive  their  best  attention. 
With  regard  to  the  numbers  at  the  meetings,  he  certainly  thought  that 
they  stood  very  well,  and  would  favourably  compare  with  those  of 
former  years,  and  he  thought  that  if  Mr.  Beck  would  refer  to  the 
attendance-books  he  would  find  this  to  be  the  case.  They  would,  no 
doubt,  remember  that  they  were  obliged  to  leave  the  rooms  upstairs  in 
consequence  of  the  increase  in  the  attendance  which  caused  them  to 
be  inconveniently  crowded.  As  to  union  with  other  societies  he  could 
assure  them  that  the  Council  had  always  desired  it,  and  indeed  one 
reason  why  it  was  decided  that  the  Journal  should  contain  other 
matter  than  their  own,  was  that  it  should  publish  the  reports  of  other 
societies  also,  and  thus  be  a  means  of  bringing  them  together.  And 
now  to  speak  in  his  private  capacity,  he  might  say  that  he  heartily 
agreed  with  Mr.  Beck  in  his  remarks  as  to  the  exclusion  of  makers 
from  the  Council;  he  was  strongly  of  opinion  that  the  Society  ought 
to  know  nothing  about  what  a  man's  occupation  was,  or  to  let  his 
occupation  in  life  in  any  way  prejudice  him.  If  a  man  distinguished 
himself  in  scientific  pursuits,  and  was  also ~  as  most  scientific  men 
were — a  gentleman,  it  ought  not  to  matter  what  else  he  did  for  his 
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From 

Journal  of  the  London  Institution,  No.  18 Institution, 

Two  Slides  of  Cysticercus  Bovis,  from  Soldiers'  Rations  in 

India Dr.  J.  Fleming, 

Three    Slides    of    Crystals,  a    *'  Distillation    from    the 

Vapour  of  Coke**        • ^  Allen,,  Esq. 

The  following  gentlemen  were  elected  Fellows  of  the  Society  : — 

Robert  Kemp,  Esq. 

William  Bevan  Lewis,  L.E.C.F.,  London. 

WaLTIB   W.   BBEYESy 
A  ssist.'Secretary, 

Annual  Report  of  the  Royal  Microscopical  Soddy. 

The  subjoined  accounts  of  the  Society,  property,  income,  and 
expenditure  show  that  its  financial  position  is  satisfactory,  and  the 
number  of  fresh  elections  to  its  Fellowship  exceeds  that  of  most 
former  years. 

The  books  and  instruments  of  the  Society  are  in  a  satisfactory 
state,  with  the  additions  mentioned  below. 

The  foUowing  list  of  papers  read  before  the  Society  daring  the 
past  year,  and  arranged  according  to  the  subjects  to  which  they  relate, 
afford  a  highly  satisfactory  proof  of  the  value  of  its  labours. 

Relating  to  Comparative  Anatomy,  Physiology,  and  Natural 
History,  we  find  "  The  Structure  and  Development  of  the  Skull  of  the 
Crow,"  and  that  of  the  Tit  and  Sparrow-Hawk,  illustrated  in  two 
papers  by  the  President  (W.  K.  Parker). 

Dr.  Klein  contributed  "  Remarks  on  the  Finer  Nerves  of  the 
Cornea,"  and  "  Researches  on  the  First  Stages  of  the  Development  of 
the  Conmion  Trout "  (Salmo  fario). 

Dr.  Lionel  Beale  supplied  a  paper  in  reply  to  Dr.  Klein,  and  one 
on  the  "  Nerves  of  Capillary  Vessels  and  their  probable  Action  in 
Health  and  Disease.'^ 

Mr.  Lowne  contributed  "  Notes  on  the  Development  of  the  Nervous 
System  of  the  Annulosa." 

Mr.  Stewart  described  "  Some  of  the  Characteristics  of  the  Negroes 
revealed  by  the  Microscope,"  and  researches  *'  On  the  Structure  of  the 
calcareous  framework  connected  with  the  Locomotive  Apparatus  of 
the  Echinus." 

Dr.  Maddox  described  ''  Some  Methods  of  Preparing  the  Tissues 
of  the  Tadpole's  Tail." 

Mr.  Cubitt  contributed  "  Remarks  on  the  Homological  Position  of 
the  Members  coustituting  the  Thecated  Section  of  Rotatoria." 

Mr.  Maplestone  supplied  Drawings  and  Descriptions  of  the  Palates 
of  Victorian  Mollusca. 

Dr.  Hudson  described  "  EuMania  triquetra  and  E.  dilatata,*^  and 
contributed  further  information  on  Pedalion  under  the  title  '*  Is  Peda- 
lion  a  Rotifer  ?  " 

Dr.  Anthony  supplied  investigations  on  "  The  Structure  of  Battle- 
dore Scales  "  of  Butterflies. 

Botanical   subjects  have  been  represented  by  a  series  of  papers 
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NUMBEB  OF  MeMBEBS  ELECTED  DURINQ  THE  YeaR. 

Elected  20.  Deaths  6. 

♦♦Jonathan  Bagster,  elected  1840,  died . 

♦Geoffrey  Bevington,  elected  1857,  died  October  31,  1872. 
♦Richard  Hodgson,  F.R.A.8.,  &c.,  elected  1849,  died  May  4,  1872. 
♦John  Hollingsworth,  M.R.C.8.,  &c.,  elected  1860,  died  May  28,  1872. 
♦Rev.  Douglas  Cartwright  Timins,  M.A.,  elected  1867,  died  May  5.  1872. 
James  How,  elected  1864,  died  December,  1872. 

Obituabt. — The  Society  have  to  regret  the  decease  of  Kichard 
Hodgson,  who  died  at  Hawkwood,  Cliiiigford,  Essex,  the  4th  May, 
after  a  very  long  illness,  induced  in  great  measure  by  his  untiring 
exertions  in  tlie  cause  of  the  debenture  holders  of  the  London, 
Chatham,  and  Dover  Bailway:  was  bom  in  Wimpole  Street,  in 
1804.  He  was  educated  at  Lewes,  passed  some  time  in  a  bankbg- 
house  in  Lombard  Street,  and  eventually  became  leading  partner  in 
the  firm  of  Hodgson  and  Graves,  the  publishers  in  PaU  Mall,  from 
which  he  withdrew  in  1841,  and  thenceforth  gave  up  his  time  to 
scientific  pursuits,  first  taking  up  daguerreotypy  (then  in  its  infancy) ; 
he  introduced  many  improvements  in  the  manipulative  part  of  the 
process;  was  very  successful  as  an  amateur  in  portraiture,  and  in 
obtaining  magnified  representations  of  microscopical  objects  which  have 
rarely  been  surpassed.  He  also  spent  some  time  in  endeavouring  to 
print  from  the  silver  daguerreotype  plate,  by  submitting  it  to 
chemical  treatment,  and  proceeding  as  is  usual  in  copperplate  print- 
ing. Though  he  had  some  fair  results,  the  process  was  too  delicate 
and  uncertain  for  general  use,  and  he  abandoned  it  to  devote  himself 
more  exclusively  to  the  microscope  and  telescope.  In  1852  he  built 
an  observatory  at  Claybury  in  Essex,  in  which  a  6-inch  refractor  was 
mounted  equatorially.  This  was  afterwards  removed  to  Hawkwood, 
and  a  transit-room  added,  which  now  contains  the  4-inch  instrument 
formerly  in  the  possession  of  Dr.  Lee,  of  Hartwell.  Li  1 854  he  designed 
the  diagonal  eye -piece  which  bears  his  name,  by  which  the  whole 
disk  of  the  sun  can  be  observed  without  contracting  the  aperture  of 
the  object-glass,  a  description  of  which  appears  in  the  Eoyal  Astrono- 
mical Transactions  for  that  year.  For  many  years  he  was  a  constant 
observer  of  the  sun,  and  made  a  series  of  drawings  of  many  solar  spots. 
Whilst  so  engaged,  at  11 .20  a.m.,  on  the  Ist  September,  1859,  he  was 
fortimate  in  witnessing  the  remarkable  outbreak  in  a  large  spot,  which 
was  simultaneously  observed  by  Mr.  Carrington  at  his  observatory, 
Reigate.  He  became  a  Fellow  of  the  Eoyal  Astronomical  Society 
14th  April,  1848,  a  Member  of  Council  12th  February,  1858,  and  an 
Honorary  Secretary  in  1863 ;  a  Fellow  of  the  Boyal  Microscopical 
Society  25th  April  1849. 

The  Bev.  Douglas  Timins,  M.A.,  &c.,  who  died  on  the  5th  May  last, 
at  the  early  age  of  thirty-five,  was  educated  for  the  Church,  and  obtained 
his  degree  of  M.A.  at  Oxford  with  honours.  He  was  always  delicate  and 
suffered  from  a  defect  of  sight,  which  threatened  to  become  destmctive 
to  vision.  He  was,  therefore,  recommended  to  travel,  and  being  ex- 
cessively fond  of  natural  history,  he  took  to  entomological  puiBoits, 
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Medical  Microscopical  Society. 

At  the  first  ordinary  meeting  of  this  Society,  held  at  the  Boyal 
Westminster  Ophthalmic  Hospital,  King  William  Street,  Strand,  on 
Friday,  January  17,  at  8  p.m.,  Jabez  Hogg,  Esq.,  President,  in  the 
chair,  the  minutes  of  the  previous  meeting  were  read  and  confirmed. 
The  certificates  of  thirty-two  gentlemen  proposed  for  membership  were 
read,  amongst  whom  were  Drs.  Eutherford ;  G.  C.  Wallich ;  W. 
Mackenzie,  C.B.,  C.S.I. ;  T.  Tebay ;  Duplex ;  Messrs.  Power,  T. 
Smith,  T.  Harvey  Hill,  &c. ;  after  which  the  President  read  an  intro- 
ductory address  describing  the  rise  and  progress  of  the  science  of 
histology.  A  vote  of  thanks  to  the  President  was  passed  for  his  very 
interesting  address,  and  the  meeting  was  resolved  into  a  conversazione, 
at  which  many  most  valuable  and  interesting  specimens  were  exhibited 
by  Mr.  Jabez  Hogg,  Dr.  U.  Pritchard,  Mr.  J.  Needham,  Messrs. 
White,  Ackland,  Atkinson,  Baber,  and  Groves.  Several  of  the  makers, 
amongst  whom  were  numbered  Messrs.  Baker,  Home  and  Thomthwaitey 
How,  Pillischer,  Eoss,  Swift,  &c.,  very  kindly  assisted  by  the  loan  of 
microscopes,  specimens,  and  lamps. 


Presidents  Address  on  the  Opening  of  the  Medical  Microscopical 

Society  of  London, 

January  17,  1873. 

The  doctrine  of  the  elementary  structures,  whether  in  plants  or 
animals,  first  took  its  root  in  men's  minds  about  the  latter  part  of 
the  seventeenth  century,  when  Malphighi  and  his  contemporaries 
introduced  into  their  anatomical  investigations  the  use  of  the  simple 
microscope. 

The  employment  of  anything  better  than  a  single  lens  appears  to 
have  been  almost  unknown  to  the  anatomists  of  the  middle  ages,  for 
although  it  has  been  observed  that  Aristotle  and  Galen  wrote  of 
partes  similarea  et  diasimilares,  and  that  Follopia  had  some  idea  of 
'^tissues,"  it  is  quite  certain  that  neither  of  those  philosophers 
possessed  more  than  a  faint  notion  of  the  intimate  condition  and 
connection  of  the  various  tissues  of  the  human  body. 

The  first  steps  in  histological  science  were  cut  out  by  those  who 
followed  long  after — Leeuwenhoek,  Euysch,  Swammerdam,  Adams, 
Hook,  &c. ;  and  even  these  anatomists  were  too  much  absorbed  in  other 
pursuits,  and  in  the  teaching  of  anatomy,  physiology,  and  embryology, 
to  find  time  to  assist  in  the  advancement  of  microscopical  physio- 
logical investigations.  Thus  it  came  about,  throughout  the  greater 
part  of  the  eighteenth  century,  histology  almost  stood  still,  or,  at  best, 
found  only  a  few  men  of  science,  Lieberkuhn,  Fontana,  Hewson,  &c., 
contributing  towards  the  knowledge  bequeathed  to  them  by  their 
predecessors.  It  was  not,  indeed,  until  the  commencement  of  the 
present  century  that  any  great  effort  was  made  to  secure  a  solid  and 
scientific  position  for  the  microscope  in  the  teaching  of  the  medical 
schools. 


-* 
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better  corrections  oi  their  spherical  and  chromatic  aberration.  This 
important  improvement  in  objectives  furnished  what  had  long 
been  wanting — increased  power  with  better  definition  and  penetration. 
Mr.  Lister  idso  placed  in  the  hands  of  opticians  a  projection  for  an 
|th  objective,  which,  until  very  lately,  was  the  standard  for  high 
powers,  and  the  basis  of  all  subsequent  improvements. 

Many  men,  eminent  in  physical  science,  now  engaged  in  a  race 
after  greater  perfection,  TuUy,  Groring,  Brewster,  Brown,  Herschel,  &c., 
in  this  country ;  and  on  the  Continent,  Selligues,  Chevalier,  Amici, 
Fraiinhofer,  &c.,  eagerly  set  themselves  to  work,  grinding  and  con- 
structing lenses  for  the  microscope,  and  workers  were  not  long  want- 
ing who  understood  how  to  apply  them. 

Sir  John  Herschel,  writing  about  the  improvements  made  in  the 
instrument,  says : — "  I  have  viewed  an  object,  fciihout  utter  indistinct" 
neas,  through  a  microscope  by  Amici,  magnifying  upwards  of  3000  times 
in  linear  measure,  and  had  no  suspicion  that  the  object  seen  was  even 
approaching  to  resolution  into  its  primitive  molectdes.*'  In  the  year 
1828,  C.  A.  S.  Schultze  made  many  valuable  observations  on  the 
"  primitive  molecules  of  matter  " ;  but  it  was  not  until  ten  years  later 
(1888),  that  Schwann  gave  the  world  his  remarkable  generalization  of 
cell  development.  If,  therefore,  Bichat  laid  the  foundation  of  theo- 
retical histology,  and  supplied  it  with  a  backbone,  it  was  Schwann 
who  discovered  and  propounded  the  great  significance  of  the  oeU,  in 
the  development  of  the  simple  and  complex  tissues  which  enter  into 
vegetable  and  animal  bodies.  This  discovery  led  the  way  to  great 
advances  in  our  microscopical  knowledge.  Indeed,  the  microscope  was 
now  seen  in  the  hands  of  very  many  men  of  science,  and  at  the  same 
time  small  bodies  of  the  medical  profession  were  in  the  liabit  of  meet- 
ing together  at  each  other's  houses  for  the  regular  study  and  dis- 
cussion of  matters  connected  with  the  instrument.  It  was  at  one  of 
these  evening  meetings  that  the  happy  idea  was  conceived  of  esta- 
blishing a  society  for  the  more  systematic  and  methodical  prosecution 
of  microscopical  work.  Accordingly,  in  the  year  1839,  the  first  So- 
ciety was  formed,  in  this  or  any  other  country,  "  for  the  promotion 
of  microscopical  investigation,  and  for  the  introduction  and  improve- 
ment of  the  microscope  as  a  scientific  instrument." 

Professor  Owen,  then  a  rising  young  general  practitioner,  fresh 
from  St.  Bartholomew's  Hospital,  became  the  first  President  of  the 
Society.  During  the  first  year  of  its  existence  177  members  joined 
the  little  band  ;  a  number  fully  large  enough  to  justify  the  anticipa- 
tions of  its  founders,  that  such  a  society  was  wanted  and  would  prove 
a  success.  May  the  rise  and  progress  of  the  Royal  Microscopical 
Society  foreshadow  the  future  of  the  bark  we  launch  on  the  ocean  of 
time  to-night.  May  the  Medical  Microscopical  Society  fulfil  in  every 
way  the  wishes  of  its  founders,  and  become  a  pillar  of  strength  in  the 
promotion  of  "  Practical  Histology  "  among  students,  young  and  old, 
in  our  profession.  From  the  history  of  the  Royal  Microscopical 
Society  we  learn  that  members  of  the  medical  profession  were  more 
eager  and  zealous  in  the  promotion  of  its  objects  than  any  other  class  of 
men ;    and  that  the  earliest  and  most  frequent  contributors  to  its 
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into  errors  of  interpretation  conspicuous  enough  in  the  writings  of 
many  of  those  who  have  preceded  him.  Again,  in  pathological  micro- 
scopical work,  an  immense  field  remains  unexplored,  waiting  the 
hand  of  the  diligent  to  become  rich  in  gems  of  priceless  worth. 

But  few  students  who  commence  the  work  of  the  microscope  are 
able  to  recognize  the  fact  that,  under  high  powers,  the  natural  appear- 
ance of  almost  ever  J  object  is  in  some  way  influenced  or  altered  by  the 
refractive  nature  of  the  fluid  medium  in  which  it  has  been  immersed  or 
is  examined.  The  remarkable  changes  effected  by  Graham's  law  of 
diffusion  when  colloid  substances  enter  into  a  preparation,  at  once 
illustrates  the  necessity  for  caution  in  the  use  of  preseryative  fluids. 
The  many  changes  brought  about  by  glycerine  in  substances  contain- 
ing alkaline  salts  is  another  instance. 

There  are,  indeed,  many  other  sources  of  error,  to  which,  however,  I 
need  not  more  particularly  allude  in  addressing  the  members  of  this 
Society,  most  of  whom  have  already  acquired  skill  in  histological 
science.  Such  work  as  I  have  endeavoured  to  sketch  out,  is  necessarily 
laborious  and  requires  time  and  patience  for  its  execution;  but  he 
who  is  prepared  to  undertake  it  will  ultimately  find  his  reward  in 
having  extracted  some  secret  from  nature  of  inestimable  worth. 

It  is  encouraging  to  think,  and  experience  teaches  us,  that  such 
work  can  be  done  with  instruments  of  an  inexpensive  kind.  Neverthe- 
less, I  must  candidly  confess  that  I  am  unable  to  offer  a  model  micro- 
scope,  well  suited  in  every  way  for  the  work  of  the  student  in  practical 
histology.  This  has  arisen  from  the  circumstance  that  hitherto  per- 
sons, in  no  way  fitted  for  the  task,  have  volunteered  to  dictate  the 
form  and  accessories  of  students'  microscopes.  A  society  in  no 
especial  manner  engaged  in  the  promotion  of  microscopical  pursuits  a 
few  years  ago,  ventured,  I  think,  so  far  out  of  its  way  as  to  offer  a  pre- 
mium for  a  " students^  microscope"  and  not  knowing  anything  about 
the  requirement  of  the  class  it  was  preparing  to  cater  for,  the  whole 
things  turned  out  a  miserable  failure.  It  would  not  have  mattered 
much  if  the  mischief  done  could  have  been  confined  within  the  four 
walls  of  the  Society ;  but  this  was  impossible,  and  makers  of  micro- 
scopes looked  upon  the  Society  of  Arts'  instrument  as  a  model  worthy 
of  imitation ;  the  result  has  been  to  drive  teachers  of  practicid 
histology  to  use  and  prefer  instruments  of  foreign  workmanship. 
The  Medical  Microscopical  Society  will,  I  feel  sure,  stimulate  English 
opticians  to  furnish  a  better  and  more  efficient  stand  than  either  that 
of  Hartnack,  Merz,  or  Nachet.  We  are  favoured  to-night  with  an 
unusual  display  of  students'  microscopes,  some  of  which  are  decidedly 
in  advance  of  the  instrument  usually  met  with.  Mr.  Baker  contri- 
butes a  new  microscope  after  Hartnack's  model ;  and  Messrs.  Beck, 
Boss,  Browning,  and  Pillischer,  well-known  fornie.  But,  in  all,  there 
are  fiBiults  of  construction  and  room  for  improvement ;  some  are 
wanting  in  firmness,  the  fine  adjustment  moves  the  object  out  of  the 
field  of  view,  proving  the  instruments  to  be  unsuited  for  the  use  of 
high  powers,  and  all  lacking  in  one  essential  to  a  working  microscope ; 
a  perfectly  concentric  turning  stage,  and  without  which  it  is  almost 
impossible  to  employ  every  kmd  of  illumination  or  obtain  high-power 
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definitioiL  It  would  oocnpy  too  much  time  to  go  fairly  into  the  quee- 
tion  of  a  good  stand,  but  I  am  gratified  to  hear  that  Mr.  Browning  is 
engaged,  in  conjunction  with  Mr.  John  Mayall,  jun.,  in  i)erfecting  a 
new  microscope  for  students  which  will  embody  every  practical  im- 
proTement,  consistent  with  simplicity  and  the  use  of  high-power 
glasses. 

But  there  is  one  point  about  a  good  working  instrument  of  even 
more  importance  than  a  perfect  stand,  and  that  is  a  first-rate  objective. 
In  selecting  a  magnifying  power  for  scientific  work  of  any  kind,  it 
must  be  our  endeavour  to  secure  one  giving  the  very  best  defini- 
tion and  penetration.     These  are  two  of  the  most  essential  quali- 
ties in   every   good   objective ;  as  on   the  first  depends   the   truth 
of  the  optical  image,  and  on  the  second  the  proper  appreciation 
of  its  hifiiological  characters  or  structure.      Tlio  defining  power  of 
an  objective,  as  I  dare  say  most  of  you  know,  chiefly  depends  on  the 
perfection  of  the  corrections  for  spherical  and  chromatic  aberration. 
A  fourth  of  120^  and  an  eighth  of  150^  angular  ajHirturc  may  be  looked 
upon  as  standard  objectives.    Greater  angular  aperture  in  dry  objectives 
is  not  in  my  experience  beneficial  for  medical  microscopy.     Increased 
angle  of  aperture  frequently  means  impaired  definition ;  the  explana- 
tion of  this  is,  that  the  manufacture  of  glasses  with  the  utmost  angle 
of  aperture  is  attended  with  increased  difficulties,  and  requires  the 
most  skilled  workmanship.     It  is,  therefore,  a  somewhat  rare  thing  to 
meet  with  an  objective  of  great  angular  aperture  that  aj^proa^hes  to 
freedom  Jrom  spherical  aberration.   The  absolute  correction  of  chromatic 
aberration  in  an  objective  is  of  far  less  importance  than  the  correction 
of  spherical  aberration,  and  just  so  is  it  less  important  to  the  histolo- 
gist  to  have  a  colourless  image  than  one  with  perfectly  sharp  defini- 
tion.   By  this  test  will  the  student  be  inclined  to  estimate  the  value 
of  any  object-glass.     Increased  angular  aperture  enables  us  to  bring 
to  our  aid,  when  needed  for  the  resolation  of  an  object,  a  more  oblique 
pencil  di  light  than  we  otherwise  could ;  and  we  should  be  prepared 
to  employ  every  kind  of  illumination  in  our  work.    Indeed,  we  should 
not  in  any  case  pass  judgment  upon  a  structure  until  an  exhaustive 
series  of  trials  has  been  made  upon  it  by  every  method  of  illumina- 
tion.    The  cover-glass,  as  Amici  long  ago  pointed  out,  exerts  con- 
siderable influence  on  the  perfection  of  the  imago.     An  object  or 
preparation  without  a  cover-glass  gives  a  sharper  image  than  one 
covered.     A  thick  glass  cover  increases  spherical  aberration.     In  the 
immersion  objective,  the  film-  of  water  removes  or  lessens  many  of 
^the  evils  inherent  to  the  dry  objective.      In  the  immersion  system  the 
stratum  of  water  becomes,  as  it  were,  an  adjustable  film  between  the 
objective  and   the   object,  and  greatly  assists  in  the  correction  of 
spherical  and  chromatic  aberration.     As  water  is  a  stronger  refracting 
medium  than  air,  the  reflexion  of  the  rays  of  light  is  much  diminished 
at  the  upper  surface  of  the  cover-glass,  and  on  its  incidence  on  the 
objective ;  here,  indeed,  it  is  almost  entirely  neutralized,  and  hence  a 
greater  number  of  rays  do  actually  contribute  to  the  formation  of  the 
image.     The  thin  film  of  water  produces  very  nearly  the  same  effect 
as  enlarged  angle  of  aperture.     It  also  collects  the  peripheral  rays 
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from  the  object,  and  sends  them  on  to  assist  in  the  formation  of  a 
more  perfect  image  in  the  eye-piece.  In  short,  the  water  becomes  an 
integral  part  of,  and  a  new  optical  element  in,  the  combination,  and 
doubtless  assists  in  the  removal  of  residuary  secondary  aberration  in 
the  lens.  In  awarding  praise  to  the  inmiersion  system,  I  by  no 
means  intend  to  disparage  the  dry  objective ;  I  am  convinced,  how- 
ever, it  is  to  the  immersion  objective  we  must  look  for  increased  power 
and  usefulness  in  histological  work.  I  am  glad  to  acknowledge  that 
hitherto  I  have  been  quite  content  to  employ  what  may  now  be  called 
our  old  half-inch  and  a  quarter,  made  by  Andrew  Boss  more  than 
twenty  years  ago  ;  neither  having  a  greater  angle  than  75^.  Lately, 
I  have  used  a  ^  by  Dallmeyer  (Andrew  Boss's  son-in-law),  the  angular 
aperture  of  which  is  120°.  The  excellent  workmanship  of  this  optician 
is  well  known  and  recognized,  both  on  the  Continent  and  in  this 
country,  and  therefore  needs  no  praise  from  me.  I  must,  in  justioe 
to  Mr.  Dallmeyer,  say  that  his  ^  objective  works  through  almost  any 
thickness  of  cover- glass,  and  its  aberrations  are  equally  well  balanced 
for  uncovered  objects.  It  bears  the  highest  power  eye-piece,  and  gives 
a  magnification  of  1000  diameters  in  every  way  satisfEMstory ;  this 
perhaps,  after  all,  is  one  of  the  best  tests  of  a  good  objective.  It 
proves  beyond  a  doubt  whether  the  angular  aperture  of  the  objective 
is  brought  to  the  maximum  of  utility,  and  increases  its  value  in  the 
eyes  of  the  pathological  microscopist 

To  enter,  however,  into  the  history  of  the  discoveries  and  improve- 
ments which  each  has  effected,  or  to  assign  the  share  of  honour  which 
each  labourer  has  reaped  in  this  ample  field,  forms  no  part  of  my 
present  discourse.  In  the  language  of  Herschel, — ^  of  the  splendid 
constellations  of  great  names  which  adorn  the  history  of  the  micro- 
scope, we  admire  the  living  and  revere  the  dead  far  too  warmly  and 
too  deeply  to  suffer  us  to  sit  in  judgment  on  their  respective  claims  or 
merits ;  to  balance  the  mathematical  skill  of  one  against  the  experi- 
mental dexterity  of  another,  or  the  philosophical  acumen  of  a  third,  is 
scarcely  possible.  So  long  as  one  star  differs  from  another  in  glory, 
— so  long  as  there  shall  exist  varieties  or  even  incompatibilities  of 
excellence,—  so  long  will  the  admiration  of  mankind  be  found  suffi- 
cient for  dl  who  truly  merit  if 
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are  other  spots  known  on  tlie-«ame  property  where  these  moss  iu« 
cmstations  exist.  This  httle  outflow,  with  several  others,  helped  to 
feed  a  stream  or  streams  that  ran  for  some  considerable  distance 
before  falling  into  the  river  Eeed water, — as  Longfellow  beautiftdly 
says,  with  poetic  licence — 

"  Mute  springs 
Pour  out  the  rivers'  gradual  tides," — 
"  And,  babbling  low  amid  the  tangled  woods. 
Slip  down  through  moss-grown  stones  with  endless  laughter." 

By  the  help  of  a  pickaxe  and  spade  some  of  these  incrustations 
were  removed  from  beneath  the  water,  and  treasured  up  until  his 
return  here.  The  specimens  sent  to  me  had  very  much  tne  appear- 
ance of  a  keratose  sponge,  densely  incrusted  with  inorganic  matter — 
carbonate  of  lime.  The  masses  averaged  about  3  inches  in  height, 
and  measured  from  4  to  5  inches  round  the  upper  part. 

Upon  ordinary  examination,  the  bas^  that  had  been  adherent 
to  the  shallow  bed  at  the  fall  of  the  spring,  were  noticed  to  be  very 
compact,  whilst  the  upper  portions  presented  a  more  or  less  open 
moss  or  sponge  like  appearance,  and  where  the  small  stems  or  cross 
junctions  nad  been  accidentally  broken,  a  minute  dark  round  aper- 
ture could  be  seen  occupying  the  centre  of  the  ramifications.  On 
the  outside,  there  remained  in  the  hollows,  some  earthy  and  sandy 
matters,  but  nothing  beyond  these  to  indicate  the  nature  of  the  body 
that  had  furnished  the  nucleus  for  the  incrustation ;  nor  did  the 
microscopic  examination  by  a  low  power  lead  to  anything  more. 

Some  small  pieces  about  half  an  inch  long  were  sawn  off  from 
the  top,  middle,  and  base  of  one  of  the  pieces.  These  were  set  in  a 
small  beaker  with  some  diluted  acetic  acid,  and  the  solvent  action 
of  the  acid  kept  up  until  the  pieces  were  dissolved.  On  looking 
across  the  vessel  at  the  light,  several  very  small  flocculent  substances 
were  noticed  depending  from  the  bubbles  of  gas  on  thesurfiioe. 
These  were  lifted  out  of  the  fluid  by  a  fine  hooked  platinum  wire, 
and  examined  on  a  slide  under  the  microscope,  when  amongst  the 
debris  of  organic  matters — evidently  portions  of  vegetable  tissue, 
chiefly  softened  decayed  coarse  and  fine  stems  and  stem  leaves  of 
(bog  ?)  moss,  one  or  two  fine  septate  filaments  of  a  confervoid  alga 
with  other  matters,  such  as  starch  grains,  butterfly  or  moth  scales, 
empty  ova  cases,  hairs  and  claws  of  insects,  hgneous  fibres  and  par- 
ticles of  sand,  yet  not  a  single  diatom — was  seen  a  minute  well- 
preserved  fungus-looking  plant,  consisting  chiefly  of  microscopic 
coarse  and  fine  tubular  threads  and  branches,  terminating  in  small 
globular,  oval,  or  variously-shaped  heads  or  conceptacles,  varying 
in  colour,  due  probably  to  decay,  from  a  brown  to  a  very  pale 
almost  colourless  greenish  yellow ;  the  whole  plant  being  woven 
as  it  were  in  a  most  intricate  manner  over  and  into  the  decayed 
debris  of  the  moss  structure.    {Vide  Fig.  1.) 
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find  it  on  the  surfeices  by  soaking  the  masses  and  examining  the 
outside  crust  in  water.  Most  of  the  sand  and  dirt  was  in  this  way 
washed  out,  and  lying  in  some  of  the  crevices  could  be  seen  a  little 
blackish  flocculent  matter,  which  was  gently  torn  away  with  fine 
forceps,  removed  to  a  slide,  and  mounted.  This  flocculent  substance, 
apparently,  contained  some  of  the  broken  and  coarse  threads  of  the 
plant,  but  evidently  the  entire  plant  did  not  grow  on  the  snr&uce  of 
the  incrustation,  for  in  no  case  was  it  discovered  in  this  loose  matter, 
but  always  on  solution  of  the  inorganic  substance.  The  deposit  from 
the  washings  of  the  moss  was  now  treated  with  diluted  acetic  acid 
and  very  carefully  examined  in  smaU  quantities  under  the  micro- 
scope, but  only  a  very  few  disjointed  heads  and  minute  portions  of  the 
myceUum  threads  were  seen  amongst  fine,  ^uite  decayed  vegetable 
structures,  the  former  of  which  were  possibly  from  the  abraded 
parts  from  which  the  pieces  had  been  sawn,  and  those  exposed  on 
removing  the  mass  from  the  bed  where  it  was  formed ;  hence  why 
the  term  apparently,  has  been  used  in  reference  to  those  portions 
of  the  flocculent  substances  found  on  the  outside. 

Several  fresh  pieces  were  again  sawn  from  the  mass  and  dis- 
solved in  weak  acetic  acid ;  the  flocculent  bits  as  well  as  the  organio 
debris  were  very  carefully  examined  in  small  portions  at  a  time.  The 
entanglement  of  the  long  threads  or  tubes  of  the  little  plant  and  the 
sort  of  network  it  appeared  in  most  cases  to  form  around  or  npcm 
the  decayed  moss  structure,  just  opened  up  the  question  wheuier 
the  plant  may  not  have  originally  been  parasitic  on  the  moas ;  bat 
tracing  the  threads  in  some  cases  more  than  a  quarter  of  an  inch, 
some  part  of  the  coarser  portion  of  the  tubular  stem  was  generally 
found  attached  to  a  Uttle  mass  of  a  soft  dark-brown  substance 
(?  humus)  which  had  resisted  the  action  of  the  acid,  but  which  broke 
up  directly  under  the  needles,  for  it  was  only  by  consideraUe 
patience  that  the  vegetable  debris  of  the  moss  could  be  cleared  away 
from  these  long,  much-branched,  interlacing  threads,  or  could  be 
cleaned  so  as  to  furnish  a  more  or  les^  satisfactory  specimen  for 
figuring,  and  then  always  with  the  loss  of  some  of  the  httle  heads 
or  sacks  at  the  tips  of  the  branches. 

Comparing  tne  plant  with  the  figures  at  hand  of  Botrydium 
ffranulatum,  and  notably  the  excellent  one  by  Mr.  E.  Parfitt,  in  the 
January  number  of  '  Grevillea ' ;  the  conceptacles  or  heads  of  the 
plants  were  seen  to  be  very  much  more  minute ;  Botrydium  gran^ 
latum  being  described  as  of  the  size  of  a  pin's  head,  whilst  these 
average  £ix)m  2  to  6  one-thousandths  of  an  inch.  Again,  many  of 
the  heads,  though  having  more  or  less  the  shape  of  Botrydium,  are 
not  as  sessile,  but  are  borne  at  the  ends  of  One  long  tubes  as  in 
mucor ;  others  again  being  very  se^e,  almost  seated  on  the  tubes ; 
others  being  intermediate;  whilst  the  dense  strong-looking  root 
threads  or  tubes  furnished  a  resemblance  iustiy  in  fiivour  of  Mr. 
Renny's  and  Mr.  Gurrey's  opinions,  to  wUcn  tiie  writer  gladly  ooa- 
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but  sufficient  has  been  said  to  prove  the  correctness  of  Mr.  Slack'is 
remark,  that  the  plant  "  is  of  undoubted  interest/' 

In  Fig.  4,  which  is  regarded  as  a  very  young  plant,  are  seen  the 
following  parts :  a  collapsed,  dark-brown  globular  cell,  famishing  a 
short,  curved,  simply-branched  tube,  having  at  the  end  of  one  of  the 
branches  a  globular  receptacle,  and  at  the  other  end  a  short  myce- 
lium thread,  to  which  apparently  is  connected  a  somewhat  collapsed 
oblong  cell;  whilst  at  the  lower  part  of  the  figure  is  seen  an 
obovoid  cell  with  a  longer  tube,  which  doubtless  joins  the  mycelium 
branch  of  the  round  and  oblong  cells.  At  the  bend  of  the  first,  or 
supposed  primary  tube,  may  be  noticed  two  fine  rootlets  passing 
into  the  attached  mass  of  vegetable  debris. 

Fig.  5  is  apparently  an  entire  plant,  which  firom  its  appearance 
is  questionable  whether  it  belongs  to  this  species ;  the  tubular  por- 
tion is  septate. 

Fig.  6  represents  one  of  two  small  reddish  cells  with  dark  out- 
lines, found  in  the  examinations;  but  whether  they  should  be 
regarded  as  ripe  winter-germ  cells  of  the  plant,  or  ova  of  some 
rotifer  or  infusorian,  it  is  difficult  to  say.  There  was  apparently  a 
small  nuclear-looking  body  in  one. 

Fig.  7  is  from  a  contorted  receptacle  intermediate  in  size  between 
the  cells  of  the  entire  plant  of  Fig.  1,  and  the  larger  cells  given  in 
Figs.  2  and  3  ;  it  was  found  as  drawn,  disjointed ;  the  globular  part 
contained  small  granular  bodies,  and  the  outside  investment  Jbad 
broken  up  to  a  certain  extent  on  part  of  the  surfiace.  Whether  the 
contorted  portion  under  further  development  would  have  become  a 
supposed  antheroidal  cell,  or  is  such  undeveloped,  or  whether  it  only 
forms  part  of  the  tube  of  the  receptacle  widen^  out,  must  be  left 
undecided. 

The  examinations  have  induced  me  to  place  this  little  plant 
rather  with  Botrydium  than  with  Vaucheria,  fix)m  its  closer  resem- 
blance to  the  former,  yet  possibly  it  may  not  be  new  to  other  ob- 
servers, from  whom  may  it  be  hoped,  further  information  may  be 
obtained  than  is  given  in  this  imperfect  sketch, 

"  To  win  but  such  a  form,  as  thou  mightst  love  to  look  upon." 


Since  writing  the  foregoing  remarks,  through  the  kindness  of  Miss  Davies, 
some  of  the  fresh  moss  was  obtained,  just  after  the  last  heavy  fall  of  snow,  from 
the  bank  within  a  few  yards  of  the  spring.  Upon  a  very  careful  examination  of 
the  attached  soil  and  of  the  lower  part  of  the  plants  after  gentle  washing,  likewise 
after  placing  some  of  the  moes  and  the  soil  in  w(  ak  acid,  only  two  small  globular 
heads  of  the  little  plant,  each  (enclosing  in  the  centre  an  opaque  dark  spore- 
looking  body)  attached  to  very  long  irregular  unbrancbed  mycelium  threads  or 
tubes,  were  found.  Each  plant  had  quite  a  decayed  appearance.  The  autumn 
may  furnish  a  better  chance  of  finding  recent  specimens.  The  writer  is  indebted 
to  Dr.  Braitliwaite  for  kindly  naming  the  fresh  specimen  of  moss,  ^*Bypnum 
commutatuTjh*    Probably  the  incrustations  were  formed  over  the  same  kind  of  mosL 
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instrument  described  by  me  is  similar  in  principle  to  the  original 
form  of  the  spectroscope  applied  to  the  microscope  proposed  by 
Dr.  W.  Huggins  in  a  paper  read  by  him  before  the  Microscopical 
Society  on  the  10th  May,  1865,  and  described  and  figured  in  the 
'Microscopical  Journal'  for  that  month,  entitled  "Note  on  the 
Prismatic  Examination  of  Microscopic  Objects."  I  regret  that  I 
did  not  know  of  this  paper  by  Dr.  Huggins  before  reading  my 
own,  but  a  reference  to  it  will  show  that  the  dispersive  power 
employed  was  that  obtained  by  the  use  of  two  prisms.  There  can 
be  no  doubt  that  the  amount  of  dispersive  power  which  will  be  the 
best  for  one  kind  of  object,  will  not  be  always  the  most  suitable  for 
all  other  objects,  and  that  therefore  sometimes  one  and  sometimes 
two  prisms  will  give  the  best  results.  Much  will  depend  upon  the 
amount  of  light  available,  and  it  would  therefore  be  useful  to  so 
arrange  matters  that  either  one  or  both  prisms  could  be  used  at 
pleasure,  but  as  there  is  plenty  of  Ught  available  when  the  sUt  is 
placed  sufficiently  close  to  the  object-glass,  and  the  coUimating  lens 
IS  of  adequate  angular  aperture,  two  prisms,  under  ordinary  circum- 
stances, can  easily  be  used  without  rendering  the  absorption  bands 
at  all  undefined  or  indistinct.  Dr.  W.  Huggins  doubtless  places 
his  slit  at  a  distance  of  three  or  four  inches  from  the  object-glass, 
because  it  gives  a  larger  image  of  the  object  relatively  to  the  slit, 
and  because  the  angle  of  divergence  is  greater  the  nearer  the  image 
or  slit  is  to  the  object-glass.  The  maximum  of  hght  (irrespective 
of  the  size  of  the  object)  will  be  when  the  angle  of  the  collimator 
is  equal  to  the  angle  of  divergence.  Now,  when  a  very  accurate 
inspection  of  the  minute  portions  of  small  objects  is  required, 
the  position  of  the  slit  must  accurately  correspond  to  the  place 
where  the  image  of  the  object  on  the  stage  is  formed  behind 
the  object-glass ;  and  as  this  position  of  the  image  can  be  made 
either  to  approach  or  to  recede  from  the  object-glass,  at  the  will  of 
the  operator,  by  merely  altering  the  distance  between  the  object  on 
the  stage  and  the  object-glass,  by  means  of  the  usual  focussing 
arrangements,  almost  any  position  of  the  slit  can  be  easily  made  to 
be  in  the  conjugate  focus  behind  the  object-glass ;  and  as  the 
nearer  the  slit  and  image  are  to  the  object-glass  the  fEirther  the 
object-glass  must  be  removed  from  the  object,  the  motion  is  in  a 
possible  direction ;  and  as  the  image  diminishes  as  it  approaches 
the  object-glass,  its  brightness  rapidly  increases,  and  therefore  the 
closer  the  dit  is  to  the  object-glass,  the  more  the  light  will  be  in- 
creased which  is  received  within  the  jaws  of  the  sht ;  but  the  closer 
the  image  is  to  the  objective  the  larger  will  be  the  angle  of  diverg- 
ence, and  therefore  tne  diameter  of  the  coUimating  lens  must  be 
increased  in  proportion,  and  its  focal  distance  lessened. 

Suitable  proportions  appear   to   be  reached  when  the  slit  is 
placed  at  a  oistance  of  1^  inch  from  the  objective,  and  the  colli- 
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iDatmg  lens  is  1|-  inch  in  diameter  with  a  focal  length  of  4  h ^ 

The  prisms  should  be  of  the  same  width  as  the  collimating  lens ; 
and,  as  Dr.  Bobinson  and  others  haye  suggested,  they  might  be 
inade  up  of  any  of  the  forms  of  componnd  prisms  which  were  con- 
sidered most  soitable  to  the  object  for  ^vhich  this  spectroscope 
^ras  chiefly  selected.  The  magnifying  power  requii^  is  bat 
obtained  by  changing  the  objectiye. 
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III. — On  the  Structure  and  Function  of  the  Rods  of  the  Cochlea 
in  Man  and  other  Mammals.  By  Ubban  Pritchard,  M.D., 
F.R.O.S.,  Demonstrator  of  PhyBiology,  King's  College,  London. 

(^Read  before  the  Medical  Microscopical  Society,  Feb.  21,  1873.) 

Plate  XIII. 

Before  entering  upon  the  description  of  the  rods  themselves,  it  may 
be  well  to  refer  briefly  to  the  meohanism  of  the  ear,  and  the  method 
by  which  we  are  able  to  hear  and  distinguish  certain  sounds. 

The  ear  itseK,  as  is  well  known,  is  one  of  the  most  complicated 
organs  of  the  body,  consisting  of  the  external,  middle,  and  mtemal 
sections :  the  two  former  are  merely  concerned  in  collecting  and 
conducting  sounds  or  vibrations ;  while  the  duty  of  the  internal 
portion  consists  in  receiving,  locaUzing,  and,  moreover,  clearly  dis- 
tinguishing them.  Now,  it  is  simply  with  this  last  and  most 
deUcate  function  of  the  organ  that  I  purpose  to  deal,  my  aim  being 
to  describe  the  true  construction  and  use  of  the  cochlea  so  &r  as  its 
task  of  distinguishing  the  various  sounds  is  concerned. 

I  may  state  that,  for  convenience  sake,  I  shall  in  the  course  of 
my  remarks  speak  of  the  cochlea  with  its  apex  uppermost.  This 
cochlea,  it  must  be  borne  in  mind,  consists  of  a  spiial  canal,  in  form 
and  shape  very  similar  to  the  inside  of  a  snail-shell.  From  the  axis, 
or  modiolus  as  it  is  called,  of  this  spiral,  there  proceeds  horizontally 
a  plate  of  bone,  the  lamina  spiralis,  which  almost  divides  this  canal 
into  two.  From  this  plate  again  there  extend  two  membranes  to 
the  walls  of  the  canal,  thus  separating  it  into  three  minor  canals. 

Of  these  two  membranes  the  upper  one  or  membrane  of  Beissner 
(Fig.  II.)  arises  just  behind  the  teeth  of  the  limbus  (as  the  peripheral 
end  of  tne  bony  lamina  is  called),  and  passes  upwards  and  outwards 
to  the  upper  part  of  the  hgament  of  the  cochlea ;  it  is  exceedingly 
dehcate,  and  is  composed  of  a  single  layer  of  flattened  nucleated 
cells,  closely  adhering  to  each  other,  and  which  are  situated  on  a 
very  thin  membrane. 

EXPLANATION  OF  PLATE  XIIL 

F'O.   I. — The  upper  extremities  of  the  roils  (dog),  showing  the  mode  of  articula* 
tion  and  prooestses.   Drawn  by  camera,  x  500  diam. ;  i\  inner  rod ;  o,  outer 
rod. 
„   II.— A  diagramatic  drawing  of  a  vertical  section  of  the  central  canal  of  the 
cochlea,  x  about  150  diam.     1.  Scala  yestibnli.    2.  Central  canal  of 
cochlea.  3.  Scala  tympani.  A,  Membrane  of  Beissner ;  B,  Membrana 
tectoria ;  0,  Bony  lamina  spiralis ;  D,  Membrana  basilaris ;  E,  Liga- 
ment of  cochlea ;  F,  Nerve  plexus ;   G,  Epithelium ;   H,  Membrana 
reticularis ;  L,  various  cells ;  u  inner  rod ;  o,  outer  rod. 
,.  in. — Three  pairs  of  rods  carefully  drawn  from  three  sections  of  the  cochlea  of 
the  same  animal  (cat),  showing  the  mode  of  graduation — 1,  from  near 
the  apex  of  cochlea ;  2,  from  about  the  middle ;  8,  from  near  the  base, 
X  about  250  diam. ;  i,  inner  rod  ;  o,  outer  rod. 
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In  his  later  work  on  the  subject  he  jBgnres  these  rods  yery 
differently,  and  much  more  accurately. 

Eolliker,  Henle,  and  others  appear  to  agree  with  Deiters'  later 
view  of  the  form  of  the  rods,  and  most  of  our  text-books  haye 
copied  their  drawings. 

Becent  writers,  such  as  Drs.  A.  Bottcher,  Waldejer,  Gottstein, 
and  Nuel,  give  varying  drawings,  some  of  which  are  nearer  the  trne 
form  of  the  rods  than  that  of  Deiters,  while  others  exhibit  the  rods 
in  all  kinds  of  extraordinary  shapes. 

I  will  proceed  at  once  to  dei»il  the  results  of  my  own  obserra- 
tions. 

In  a  general  view  of  the  rods  &om  above  (that  is  to  say,  look- 
ing at  the  lamina  spiralis  lying  flat)  they  appear  similar  to  two 
rows  of  pianoforte  hammers,  rather  than  like  the  keys  of  that-instm- 
ment,  to  which  they  have  been  likened,  the  heads  of  the  rods  lying 
dose  together. 

In  a  lateral  view,  these  two  rows  of  rods  are  seen  sloping 
towards  each  other  like  the  rafters  of  a  gabled  roof,  and  it  is  by 
reason  of  the  difficulty  in  obtaining  these  side  views  (vertical  sec- 
tions) that  such  very  different  ideas  exist  as  to  the  question  of 
shape. 

The  rods,  as  before  mentioned,  he  between  the   membiana 
basilaris  and  membrana  tectoria,  and  pass  directly  outwards  fiom 
the  lower  lip  of  the  limbus ;  they  are  both  firmly  attached  by  their 
lower  extremities  to  the  membrana  basilaris,  their  upper  extremities 
being  covered  by  a  peculiar  membrane  (membrana  reticularis),  bi^ 
they  are  not  in  any  way  connected  with  the  membrana  tectoria. 
On  every  side  they  are  surrounded  and  supported  by  cells  of  a  more 
or  less  deUcate  structure.     The  rods  are  best  described  like  a  long 
bone,  as  consisting  of  a  shaft,  and  two  enlarged  extremities,  but  the 
two  rows  differ  considerably  in  form.    The  inner  rods  (those  nearer 
to  the  bony  lamina)  are  attached  by  their  lower  extremities  to  the 
membrana  basilaris  at  its  junction  with  the  lower  Up  of  the  limbns 
and  just  external  to  the^)ot  where  the  nerve  filaments  emerge  (the 
habenula  perforata).     Tney  are  directed  outwards  and  upwards, 
with  a  sUght  undulation  to  meet  the  outer  rods. 

The  lower  extremity  is  enlarged  and  rounded,  gradually  taper- 
ing to  the  shaft.  The  shaft  is  cyhndrical,  although  Deiters, 
Claudius,  and  nearly  all  other  observers  state  that  they  are 
flattened ;  but  by  referring  to  preparations  in  which  the  inner  rods 
are  cut  through  their  shw»,  the  cut  ends  will  be  seen  to  be  quite 
circular. 

Curiously  enough,  although  these  very  investigators  say  the 
shaft  is  flattened  from  above  downwards,  tiiey  give  a  thick  lateral 
view  of  the  sama  The  upper  extremity  is  peculiar  in  form,  and  as 
I  differ  from  all  observers  on  this  point,  it  requires  special  attention. 
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3  saperior  sar&ce  is  rectangular,  bnt  longer  than  it  is  broad,  as  is 
)U  seen  when  looking  from  above,  in  flat  preparations.  Externally 
is  prolonged  into  a  process  which  overlaps  the  superior  extremity 
thie  outer  rod,  and  terminates  somewhat  abruptly.  The  form  of 
is  process  will  be  better  understood  by  looking  at  Fig.  I.  Below 
is  continuous  with  the  shaft ;  the  lateral  surfaces  are  somewhat 
ladrilateral  in  form,  with  the  anterior  and  posterior  edges  concave, 
lese  sur&oes  are  divided  obliquely  by  a  curved  ridge  ;  the  upper 
d  inner  is  smaller,  raised  and  marked  by  curved  lines — the  exter- 
1  and  lo^er  division  is  smooth  and  more  transparent.  The  inner 
rface  is  concave  from  above  downwards,  and  is  continuous  with  the 
;eral  surfisices. 

The  external  surface  is  deeply  concave,  and  receives  the  head  of 

e  outer  rod  very  much  in  the  same  manner  as  the  glenoid  cavity 

oeives  the  head  of  the  humerus.    The  upper  lip  of  this  concavity 

continuous  with  the  process  mentioned  above,  the  lower  one  is 

»unded,  and  forms  a  sort  of  tubercle. 

The  outer  rods  are  attached  to  about  the  middle  of  the  mem- 
una  basilaris  by  a  broad  base,  which  is  very  similar  to  that  of  the 
tner  rods,  but  somewhat  larger,  and  this  also  gradually  tapers 
)wards  the  shaft.  The  shaft  is  cylindrical,  and  equal  in  diameter 
)  that  of  the  inner  row,  as  may  be  proved  by  carefully  measuring 
16  two  as  seen  in  most  of  my  preparations.  The  upper  extremity 
r  these  outer  rods  is  also  peculiar,  but  very  different  to  that  of  the 
iner.  The  superior  sur£EU^  is  quadrilateral,  but  both  broader  and 
foger  than  that  of  the  corresponding  extremity  of  the  first  row. 
dbw  it  is  of  course  continuous  with  the  shaft. 

The  inner  surface  is  very  convex,  forming  a  head  which  articu- 
tes  with  the  corresponding  concavity  of  the  inner  rod.  The  outer 
ir&oe  is  slightly  concave,  and  from  the  upper  part  a  long  slender 
xxeBB  extends  outwards.  This  process  lies  at  first  under  that  of 
le  inner  rod,  but  is  prolonged  much  fisuiiher  outwards ;  it  is  rather 
ore  slender  in  form,  and  has  a  handle-like  enlargement  at  the 
tremity  :  the  whole  will  be  better  understood  by  referring  to 
ig.  I.  The  lateral  sur£Etces  are  apparently  smooth,  but  marked  by 
le  radiating  lines. 

The  articulation  of  the  two  rows  is  not  movable ;  there  are  no 
liaments,  unless  the  membrana  reticularis,  which  is  finely  adherent 
the  upper  surfaces,  may  be  regarded  as  such,  but  the  articulating 
ibuyes  may  be  seen  to  be  glued  together  in  some  peculiar  way. 

I  now  come  to  one  of  the  most  important  features  with  regard 
these  interesting  httle  rods,  namely,  their  relative  length.  Most 
itbors  state  that  there  is  very  Uttle  difference  in  the  length  of  the 
ro  rods ;  this  is  quite  a  mistake,  as  I  am  about  to  prove,  for  not 
dy  do  the  two  setis  of  rods  differ  in  this  respect,  but  the  length  of 
m  varies  according  to  its  position  in  the  cochlea.     Thus,  at  the 
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base  of  the  cochlea,  the  outer  rods  are  as  nearly  as  possible  equal 
in  length  to  the  inner,  but  as  we  proceed  upwards,  both  rods  increase 
in  length  with  great  regularity,  although  not  in  the  same  ratio. 
The  outer  increases  with  much  greater  rapidity,  so  that  near  the 
apex  they  are  twice  the  length  of  the  inner.  This  £Etct  is  clearly 
demonstrated  by  referring  to  one  of  my  preparations,  in  which  tlie 
various  measurements  were  found  to  be  as  follows ;  beginning  at 
the  lowest  section  of  the  lamina  and  proceeding  upwards  m  regular 
succession : — 

let  Section  1/^°?®'  '^  meaauree  ^,«^  of  an  inch 

\Outer  rod        „       as  nearly  as  possible  the  same. 

2Qd  Section  (  J,T'  '^  measures  ^^^  of  an  inch. 
\  Outer  rod        „        j^^^        „ 

Srd  Section  /  Uj^<>rtunately  this  is  not  sufficiently  perfect  to  admit  of 
\    measurement. 

4th  Section  (  J,T'  '^  measures  ^^  of  an  inch. 
I  Outer  rod        „        .^^^        „ 

The  5th  and  6th  are  not  sufficiently  perfect  to  allow  of  measure- 
ment, although  in  the  latter  the  rods  may  be  seen  to  have  increased 
in  about  the  same  ratio.  Further  conmmation  of  this  statement 
may  be  obtained  by  comparing  the  rods  shown  in  any  yertical 
sections  of  the  lamina. 

Fig.  III.  represents  three  pairs  of  rods  carefully  drawn  from 
three  sections  of  the  cochlesB  of  the  same  animal  (cat).  The  upper- 
most taken  from  near  the  apex  of  the  cochlea,  the  next  from  about 
the  middle,  and  the  lowest  from  near  the  base. 

It  was  generally  supposed  a  jpr ion  that  these  rods  were  graduated 
so  as  to  distinguish  the  most  minute  yariation  of  tone,  but  no  one, 
until  now,  has  been  able  to  demonstrate  this. 

The  rods,  therefore,  vary  in  length  from  about  ^J^  toy^  of  aa 
inch.     Their  other  measurements  are  as  follow : — 

Inch. 

Diameter  of  base  of  inner  rod,  about *  0006 

„  „  outer  rod     „         -00075. 

„  „  sliaft  inner  „         •  00015. 

„  „  „     outer  „         '00015. 

Anterio-posterior  measurement  of  upper  extremity  of 

inner  rod,  about '0005. 

Anterio-posterior  measurement  of  upper  extremity  of 

outer  rod,  about •  0006. 

Lateral  posterior  measurement  of  upper  extremity  of 

inner  rod,  about '0002. 

Lateral  posterior  measurement  of  upper  extremity  of  * 

outer  rod,  about *0003. 

Len  gth  of  process  of  upper  extremity  of  inner  rod,  about  '0006. 

„  „  „  outer  „  '00075. 

The  number  of  rods  in  each  row  is  not  the  same,  there  \xk::^^ 
three  of  inner  for  every  two  of  the  outer,  and,  according  to  a  rou^^\ 
calculation  that  I  have  made,  there  are  about  5200  inner  rods,  ^"^ 
3500  outer  in  the  whole  cochlea. 
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Deiters  stated  that  the  rods  of  the  outer  row  were  smaller  and 
more  numerous  than  those  of  the  inner,  while  Claudius  positively 
stated  the  reverse.  Now,  Deiters  was  undoubtedly  wrong  in  botn 
these  statements,  and  Claudius  not  altogether  correct,  for  although 
the  latter  was  right  about  the  inner  rods  being  the  more  numerous, 
jet  he  was  incorrect  in  stating  that  the  inner  were  the  smaller, 
there  being,  indeed,  no  difference  in  the  diameter  of  the  shaflfl^  but 
only  in  the  width  of  the  upper  extremities. 

The  rods  of  Corti  app^ired  to  be  composed  of  a  homogeoeous 
substance  resembling  the  matrix  of  delicate  cartilage. 

Numerous  longitudinal  and  curved  lines  are  observable,  espe- 
cially at  the  enlarged  extremities,  and  they  may  readily  be  spUt  up 
into  fibres,  otherwise  they  appear  quite  transparent  and  contain  no 
nucld.  They  evidently  possess  great  elasticity,  and  are  calculated 
in  every  way  to  receive  the  finest  vibrations. 

They  are  to  be  stained  by  all  the  various  colouring  fluids,  as 
carmine,  and  aniline  blue,  magenta,  &c.,  but  they  are  not  so  deeply 
coloured  as  the  nuclei  of  ceUs,  &c. 

Most  authors,  with  the  exception  of  Deiters,  describe  nuclei 
situated  in  various  parts  of  these  rods,  principaUv  in  the  lower  ex- 
tremities, but  although  at  first  sight,  and  especiallv  when  seen  fix>m 
above,  this  does  appear  to  be  the  case,  yet  on  closer  observation 
these  so-called  nuclei  of  the  rods  are  found  to  be  nothing  more  than 
the  nuclei  of  cells  surrounding  the  bases  of  the  rods.  In  my  opinion 
iheie  is  no  ground  whatever  for  the  belief  expressed  by  some  modern 
authore^that  they  are  composed  of  fine  fibres  eontinuuyus  with  those 
of  membnma  basilans,  and  for  this  reason  :  the  bases  of  the  rods 
may  be  easily  separated  from  the  membrana  basilaris,  and  in  this 
are  found  to  be  quite  rounded,  and  in  no  way  jagged  or  uneven. 


The  Arrangement  of  the  Nerves  in  connection  with  (he 

Bods  of  Corti. 

The  cochlear  nerve  fibres  from  the  portio  mollis  pass  up  the 
modiolus  and  turn  off  at  the  lamina  spiralis.  Just  at  this  Junction 
'ire  find  in  the  bone  itself  a  ^nglion ;  the  cells  of  this  are  uisiform, 
bipolar,  with  distinct  nuclei.  From  this  gangUon  fibres  proceed 
outwards,  these  form  a  close  plexus,  and  give  rise  to  the  broad  dark 
l>and  seen  in  all  transverse  sections  of  the  lamina  spiralis. 

Immediately  before  the  end  of  the  lower  lip  oi  the  limbus,  the 

xierve  filaments  pierce  its  upper  surface,  by  a  number  of  small 

Cc^ramina  (habenula  perforata^,  and  appear  close  to  the  base  of  the 

^^ner  row  of  rods.    Concemmg  the  termination  of  these  nerve  fila- 

^'^^ts  little  is  really  known.    I  have  traced  them  on  to  the  inner 

^*^  themselves,  and  to  the  tiny  cells  lying  on  their  bases,  as  also  to 

^^rtain  delicate  cells  between  the  rods,  but  I  have  good  reason  for 

^^^lieving  that  some  of  them  terminate  in  the  cells  of  Corti  and 
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Deiters,  on  the  outer  rods  themselyeSy  and  in  the  corresponding  little 
cells  on  their  bases. 

Filaments  also  pass  directly  upwards  to  the  inner  side  of  the  first 
row  of  rods,  and  on  tiiese  filaments  little  modular  enlargements  may 
l>eseen. 

The  Function  of  the  Bods. 

Gorti  and  most  of  the  subsequent  authors  considered  this 
system  of  rods  to  be  the  essential  portion  of  the  cochlea.  They 
supposed  the  rods  received  the  vibrations  conducted  to  them,  and 
bemg  set  in  motion,  so  affected  the  nerves  as  to  cause  the  brain  to 
appreciate  the  various  sounds. 

Later  German  writers  have,  however,  attributed  the  appreda- 
tion  of  the  various  vibrations  to  certain  delicate  cells  (the  cells  of 
Gorti  and  Deiters)  which  are  attached  to  the  underHSurfietce  of  the 
membrana  reticularis.  From  this  circumstance  alone,  it  appears 
evident  that  these  investigators  had  not  suspected,  much  less  disi- 
covered,  the  hai  that  the  rods  are  most  exquisitely  graduated,  for 
otherwise  they  could  surely  never  have  doubted  that  so  beautiful  and 
suitable  an  apparatus  could  have  any  other  ostensible  purpose  than 
that  of  appreciating  the  various  sounds.  If  the  rods  had  been  found 
to  be  longer  in  the  lower  and  larger  portion  of  the  canal,  and  shorter 
in  the  upper  and  smaller  portion,  the  matter  might  naturally  enough 
have  been  regarded  as  one  of  Uttle  importance  ;  but  it  must  be  re- 
membered that  quite  the  reverse  is  tne  case,  for  the  rods  actually 
increase  in  length  as  the  canal  becomes  narrower.  This  uniform 
graduation  of  the  rods  presents  to  my  mind  so  plausible  and 
reasonable  a  key  to  their  use,  that  there  can  scarcely  be  a  doubt  as 
to  their  real  fonction.  I  consider,  indeed,  that  the  cochlea  as  a 
whole  represente  a  finely-constructed  mpsical  instrument,  similar  in 
nature  to  a  harp  or  musical-box,  the  strings  of  the  one  and  the  teeth 
of  the  other  being  represented  by  the  rods  of  CortL  The  spiral 
bony  lamina  is  simpljr  nothing  more  nor  less  than  a  natural  sound- 
ing  board,  in  connection  with  the  end  of  which  are  arranged  the 
rods,  attached  to  a  strong  membrane  Tmembrana  basilaris)  by  their 
feet,  and  supported  throughout  by  delicate  cells,  the  whole  being 
protected  above  by  the  thick  membrana  tectoria,  and  bathed  in  a 
special  fluid  secreted  by  the  epithelial  cell.  This  fluid,  it  should  be 
mentioned  (endolymph),  is  cut  off  from  the  other  fluid  (epilymph)  in 
the  general  canal  by  the  deUcate  membrane  of  Beissner.  .Ajound 
the  rods  are  placed  the  various  nerve  cells  and  nerve  fibres ;  of  the 
former,  I  beueve  the  ceUs  of  Gorti  and  Deiters  to  be  the  most  im« 
portant,  and  these  being  connected  through  the  medium  of  the 
membrana  reticularis  to  the  processes  (which  act  as  levers)  are,  of 
course,  suitably  placed  to  perceive  the  sUghtest  vibration  of  the  roda 

From  these  cells  the  impressions  are  conveyed  by  the  nerve  fifarea 
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to  the  brain  itsell  Thus,  I  think,  v^eare  in  a  position  to  trace  Tery 
completely  the  course  of  sonnds  or  yibrations  fix>m  a  musical  instm* 
menty  or  any  other  sonrce,  to  the  brain,  through  the  medium  of  the 
ear.  First,  the  vibrations  are  caught  and  collected  by  the  aoricley 
and  transmitted  through  the  external  meatus  to  the  dmm  of  the 
ear,  next  across  the  middle  ear  (the  tympanic)  cavity,  principally  by 
means  of  ^  the  chain  of  little  bones,  to  the  internal  ear.  Here  the 
sound  is  appreciated  merely  as  a  sound  by  the  vestibular  portion  of 
the  labyrinth ;  the  direction  of  the  sound  is  probably  discovered  by 
means  of  the  semicircular  canals,  but  to  distmguish  the  note  of  the 
sound  it  must  pass  on  to  the  cochlea.  The  vibration  then  passes 
ttiiough  the  fluid  of  the  cochlea,  and  probably  strikes  the  lamina 
smialiB,  which,  acting  as  a  sounding  board,  intensifies  and  transmits 
ine  vilffation  to  the  system  of  rods.  There  is,  doubtless,  a  rod  not 
only  tor  each  tone,  or  semitone,  but  even  for  much  more  minute 
mMijimons  of  the  same,  80  that  eTerjr  sound  canses  its  own  parti, 
cohr  rod  to  vibrate.  Thus  each  string  sounded  on  the  primary 
musical  instrument  induces  a  vibration  in  the  corresponding  rod  ol 
the  secondary  musical  instrument  (the  cochlea).  And  this  rod 
vibfating  so  affects  the  nerve  cells  in  connection  with  it  as  to  cause 
them  to  send  a  nerve  current  through  the  nerve  fibres  to  the  brain, 
which  current  is  no  doubt  modified  or  affected  by  passing  through 
the  ganglion  cells,  situated  in  the  bony  lamina  near  its  junction 
with  the  modiolus,  as  before  mentioned. 


IV. — A  New  Formula  for  a  Mieroseope  Ohject-glcas. 

By  F.  H.  Wbnham. 

A  PBNdL  of  rays  exceeding  an  ande  of  40*^  from  a  luminous  point 
cannot  be  secured  with  less  than  tioree  superposed  lenses  of  increas- 
ing focus  and  diameter,  by  the  use  of  which  combination  rays 
beyond  this  angle  are  transmitted  with  successive  refractions  in 
fheir  course,  towards  the  posterior  conjugate  focus:  until  quite 
recently,  each  of  these  separate  lenses  has  been  partly  achromatized 
by  its  own  concave  lens  of  flint  glass,  the  surfaces  m  contact  with 
the  crown  glass  being  of  the  same  radius,  united  with  Canada 
balsam ;  the  front  lens  has  been  made  a  triple,  the  middle  a  double, 
and  die  back  again  a  triple  achromatic.  This  combination,  there- 
fore, consists  of  eight  lenses,  and  the  rays  in  their  passage  are  sub- 
ject to  errors  arising  from  sixteen  suriiEioes  of  glass. 

In  the  new  form  there  are  but  ten  surfaces,  and  only  one  con- 
cave lens  of  dense  flint  is  employed  for  correcting  fowr  convex 
Ifloaes  of  eraum  glass :  as  this  might  at  first  sight  b»  considered 

N  2 
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inconsistent  with  theory,  a  brief  retrospect  of  the  early  improve- 
ments of  the  microscope  object-glass  will  help  to  define  the  condi- 
tions. The  knowledge  of  its  constmction  has  been  entirely  in  the 
hands  of  working  opticians ;  and  the  information  pnUiahed  on  the 
subject  being  scanty,  this  has  probably  preyented  the  Bciflntifa 
analyst  from  giving  that  aid  which  mi^ht  have  been  expected. 

rrevions  to  the  year  1829  a  few  microscopic  obiect-glaaBMB  nere 
made,  composed  of  three  superposed  achromatic  lenaeB;  batilui 
combination  appears  to  have  been  used  merely  with  the  intention  of 
gaining  an  increase  of  power,  in  ignorance  of  any  pxindplfl^  and 
without  even  a  knowledge  of  the  value  of  angular  aperture.    - 

At  this  time  tbe  late  J.  J.  Lister  tried  a  number  of  ezperimenli^ 
and  discovered  the  law  of  the  aplanatic  focus,  and  provea  tliftl^  hj 
separating  lenses  suitably  corrected,  there  were  one  or  two 
in  which  the  spherical  aberration  was  balanced.  This  was 
in  a  paper  read  before  the  Boval  Society  in  1829.  In  fliB  jfW 
1831  Mr.  Boss  was  employed  to  construct  the  first  aehiomriiii 
object-glass  in  accordance  wim  this  principle,  which  fexSomuBAiMk 
"  a  degree  of  success  never  anticipated." 

Mr.  Boss  then  discovered  thai^  after  he  had  adjusted  the  inlMd 


of  his  lenses  for  the  aplanatic  focus,  that  position  would  no  kpfv 
focus  had  then  to  be  sought  in  a  different  plane,  and  the  maM 


be  correct  if  a  plate  of  thin  glass  was  placed  above  the  objeek: 


brought  closer  together,  in  order  to  neutralize  the  negative 

tion  caused  by  covering-glass  of  various  thickness.    Fran  ttb 

period  the  '^  adjustment "  with  which  all  our  best  object 

now  provided  became  established.    Fig.  1  is  the  form  of 

used  at  this  time,  consisting  of  three  plano-concave 

whoso  foci  were  nearly  in  the  proportion  of  1,  2,  3* 

No  greater  angle  than  60^  could  be  obtuned  with  this 
in  a  ^inch  objective  (the  highest  power  then  made),  fior  ; 
apparent  iii  the  diagnun.  The  excessive  depth  of  ourvatoze  of,  Ab 
contact-surfaces  of  the  front  pair  is  un&vourable  for  the  pMHp^tf 
the  marginal  rays ;  the  softness  of  the  flint  glass  forminff  tihiQ  fipk 

Slane  was  also  objectionable.  In  the  year  1837  Mr.  la^lti^Kfgfm 
Ir.  Boss  a  diagram  for  an  improved  ^*  eidbth,"  having  9^^  Ifjpb 
front  lens  in  the  form  shown  in  Fig.  2.  Bj  this  the  pBtmrnM 
extreme  rays  was  faciUtated ;  and  in  order  to  mTniniah  the  denb^ 
curvature,  a  very  dense  glass  was  used,  having  a  speoifio  mmfid 
.4*351.  Faraday's  glass,  having  a  density  of  6 '4,  had  bqn  ||^ 
viously  tried,  but  was  abandoned  on  account  of  a  diflBonllv:  |b 
workiQg  it.  The  polished  surfaces  of  both  these  qualitieB  of -opM 
glass  speedily  became  tarnished  by  exposure  to  the  air ;  and  ttii 
the  dense  flint  concave  could  only  be  employed  in  a  triple  oomlviir 
tion,  that  is,  when  cemented  between  two  lenses  of  crown  ^jbmi 
this  form  of  front  was  kept  a  trade  secret,  and  was  not  paUisbsd  is 
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order  to  reduce  the  depth  of  the  contact ;  and  for  this  reason  only, 
as  that  surfiBkce  has  bnt  little  influence  in  correcting  the  oblique 
pencils,  or  in  producing  flatness  of  field,  and  may  be  a  plane  with 
an  equally  good  or  better  result.  *^  Eighths "  of  this  form  with 
angles  of  80^  were  made,  and  remained  unaltered  tiU  the  year  1850, 
when  larger  apertures  were  called  for,  and  Mr.  Lister  introduced 
the  triple  hack  lens. 

The  necessity  for  this  will  be  seen  by  thediagram  ^ig.  2),  which 
shows  that  the  oontact-sur&ces  of  the  back  achromatic  are  too  deep, 
thus  giving  great  thickness  to  the  lens,  and  limiting  its  diameter: 
dense  flint  would  have  remedied  this  to  some  extent;  but  its 
habiUty  to  tarnish  rendered  its  xm  in  a  pair  otgectionable.  'Dae 
highest  density  at  this  time  known,  quite  nee  bom  this  defiact,  was 
8*686.  By  means  of  the  triple  back,  the  final  corrections  were 
rendered  less  abrupt,  a  greater  portion  of  the  marginal  rays  could 
be  collected,  and  the  aperture  of  an  '^  eighth ''  was  at  once  brought 
up  to  130°  or  more. 

At  this  time  the  author  had  been  making  some  experiments  in 
the  construction  of  an  object-glass  in  the  form  of  Fig.  2.  Mr. 
Lister  having  fitvoured  his  ''eighth"  with  an  examination,  was 
good  enough  to  communicate  his  late  im]^rovement  of  the  triple 
back.  No  time  was  lost  in  ^ving  this  a  trial,  the  result  of  which 
proved  that  excessive  negative  aberration  or  over-correction  could 
readily  be  commanded  with  lenses  of  shaUow  contact-curves.  During 
these  trials  all  chromatic  correction  was  obtained  by  altecaiioiis 
in  the  triple  hack;  for  it  was  found  that  the  colour-conectioiii 
could  not  oe  controlled  by  a  change  in  the  concave  surface  of  the 
triple  front,  as  the  negative  power  of  the  flint  here  appeared  to  be 
feeble,  requiring  a  great  difference  in  radius  to  give  a  trifling 
result.  I*  or  this  reason  the  front  concaves  were  formed  of  veiy 
dense  and  highly  dispersive  flint ;  the  cause  of  this  was  analyzed 
by  a  large  diagram,  with  the  passage  of  the  rays  projected  throueh 
the  combination,  starting  firom  the  longest  conjugate  focus  at  ms 
back.  This  proved  that  the  rays  from  that  focus  passed  through 
the  concave  mnt  of  the  front  nearly  as  a  radius  from  its  centre,  or  m 
such  a  direction  that  its  negative  influence  was  almost  neutralized. 
It  is  well  known  that  alens  maybe  achromatic  for  parallel  rays,  and 
under-corrected  for  divergent  ones.  The  utmost  extent  of  this  ooor 
dition  was  apparent  in  the  object-glass  under  consideration. 

This  led  tne  author  to  the  idea  of  the  single  front  lens  of  crown 
glass,  which  gave  a  fine  result  at  the  first  attempt,  as  the  back 
combinations  to  which  it  was  applied  happened  to  nave  a  snitaUe 
excess  of  negative  or  over-correction  existing  in  the  triple  bade 
alone,  the  middle  being  neutral  or  nearly  achromatic.  Still  tberi 
was  a  defect  remaining  as  positive  spherical  abenation ;  and  this 
was  afterwards  cured  by  giving  additional  (hiohness  to  theyront 
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lens,  which  is  now  recognized  as  a  most  easential  element  of  correction. 
In  a  ^*  fifteenth,"  for  instance,  a  difference  of  thickness  of  only  -002  of 
an  inch  will  determine  the  qnaht  j  hetween  a  good  and  an  indifferent 
glass.  Fig.  3  represents  a  front  lens  suitable  for  brindng  the  back 
rays  to  a  focus.  The  dotted  lines  indicate  the  effect  of  vm  difference, 
showing  that  with  a  lens  of  less  thickness,  the  marginal  rays  Sedl 
within  the  central,  producing  positive  aberration  as  the  result. 

The  single  firont  introduced  by  the  author  is  now  used  by  every 
maker ;  for  several  years  he  could  not  induce  the  leading  opticians 
to  change  their  system,  though  challenged  by  a  series  of  high 
powers  constructed  on  this  formula,  for  the  purpose  of  proving  its 
superiority.    Fig.  4  represents  the  curves  of  the  first  succ^sful 
"  eighth  **  on  this  system,  having  an  aperture  of  130^,  enlarged  ten 
lames.    On  tracing  the  passage  of  the  marginal  rays  through  the 
combination,  it  will  be  seen  that,  though  the  successive  re&s^tions 
are  nearly  equalized,  the  contact-sur&ces  of  the  middle  pair  are 
somewhat  deep,  though  no  over-correction  existed  or  was  needed 
herei,  for  this  would  have  r^uired  a  shorter  radius  still  (the  density 
ci  the  flint  in  this  was  3'686).    If  this  pair  of  lenses  were  not 
cemented  with  Canada  balsam,  total  reflexion  would  take  place 
near  the  circumference  of  the  contact  flint  surface,  cutting  off  the 
mazginal  rays  at  a,  and  limiting  the  aperture.     It  might  be  argued 
iSoai  practically  this  would  be  no  disadvantage,  as  these  surmces 
aie  united  with  Canada  balsam,  whose  refraction  is  higher  than  the 
erown ;  wo  that  the  rays  in  this  case  must  proceed  with  very  Uttle 
defiatkm.     But  incidences  beyond  the  angle  of  total  reflexion  may 
be  oooadaed  detrimental,  as  they  imply  excessive  depth  of  curva- 
ture; this  can  be  discovered  by  lookmg  through  the  front  of  an 
olgect-glass  held  close  to  the  eye,  any  air-films  in  the  balsam  near 
the  edge  of  the  lens  appearing  as  opaque  black  spots. 
.   At  the  commencement  of  the  present  year  tne  author  caused  a 
few  object^lasses  to  be  made,  with  a  middle  of  the  form  of  Fig.  5, 
the  perfisrmance  of  which  was  very  satisfiictory.    In  this  the 
extreme  rays  pass  at  more  favourable  incidences,  and  within  the 
angle  of  totel  reflexion.    The  upper  lens  is  of  dense  flini 

Whi^  the  experiments  on  tne  sinde  front  were  concluded,  and 
the  remarkable  corrective  power  of  i£e  triple  back  in  conjunction 
therewith  had  been  proved,  the  next  attempt  was  to  make  the 
middle  also  a  single  lens,  leaving  the  entire  colour-correction  to  be 
poformed  by  the  one  biconcave  flint  in  the  back.  After  numerous 
trials  it  was  found  that,  though  something  like  over-correction  or 
n^ative  aberration  could  be  obtained  with  the  back,  in  the  degree 

Sttisite  for  balancing  the  under-correction  of  the  single  middle 
i  finmt  when  set  at  the  prescribed  distance  of  the  aplanatic 
fixras,  yet  by  trial  on  the  mercury  globule  all  the  results  invariably 
displayed  two  separated  colour-rings :  these  could  not  be  ccmibinea 
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by  any  alteration  in  the  radius  of  the  lenses.  By  projecting  the 
bine  and  red,  or  visible  rays  of  greatest  and  least  re£rangibility 
through  the  system,  the  cause  became  apparent.  The  left-hand 
section  of  this  object-glass  is  shown  in  Fig.  6.  The  rays  from  the 
focus  are  slightly  divided  by  the  first  front  sur&ce.  (m  emergiiig 
from  the  back  the  separation  is  increased ;  the  red  ray  (r)  is  ontF 
wards,  and  the  more  refrangible  or  blue  ray  (b)  inwards.  Nesti 
the  divergence  of  these  two  rays  is  extended  by  the  middle  siiig^ 
lens.  The  following  crown  lens  extends  the  angle  of  divergBDoe  m 
far  that  the  flint  lens  of  the  back  triple  cannot  recomfaine  ilifiiii} 
and  they  emerge  at  two  distinct  zones,  shown  by  the  praetical  teifc 
of  the  **  artificial  star ''  or  light-spot  reflected  from  a  mescuij. 
globule,  viewed  within  and  without  the  focus. 

It  might  be  supposed  that  these  rays  at  their  final  emezgeno^ 
can  be  so  refractol  as  to  project  the  blue  outwards.  A  eroagiM 
point  would  then  occur  at  a  fixed  conjugate  focus  in  the  body  cl 
the  microscope,  at  which  all  ravs  would  be  combined ;  and  if  Hm 
fi)cus  was  adjusted  to  that  of  the  eye-piece,  achromatism  and  AmI 
correction  would  be  the  result  But  to  meet  the  various  eonditkai} 
occurring  in  the  use  of  the  microscope,  the  conjugate  focus  eoij^ 
stantl^  alters  in  position,  this  being  a&cted  hj  ererj  changs'iil 
eye-piece,  length  of  tube,  or  adjustment  for  thickness  of  oofcr j 
therefore  a  correction  for  a  fixed  point  cannot  be  nisinlaiiMil^ 
Achromatism  in  the  microscope  object-glass^  like  that  of  oUmk 
perfectly  corrected  optical  combinations,  must  be  the  reunion  ol  ti^. 
rays  of  the  spectrum  close  to  the  final  emergent  sur&oe  of  tilf 
system.  The  remedy  suggested  by  these  experiments  appesied.tf 
be  a  transposition,  that  is,  in  placing  the  over-correctea  triple  a 
the  middle  of  the  entire  object-glass ;  this  would  at  onoe  cuus  9 
convergence  of  the  blue  and  r^  rays,  A  single  lens  of  longir 
focus  at  the  back  would  then  bring  these  rays  parallel  at  the  poni 
of  final  emergence.  ; 

By  prqcction  in  a  diagram  this  condition  was  KmugaiSgi 
realized.  The  dispersive  power  of  the  flmt  (density  3  *  686)  ik^ 
taken  by  the  refractive  index  1  '76  of  line  H  in  the  blue  zaj  w  ttff 

rtrum,  and  1  '70  of  line  B  in  the  red  ray.  The  ze&aotieii^ 
corrcsDonding  rays  in  the  crown  (density  2*44)  was  l'Ji3 
and  1  '51 K  With  these  indices  the  rays  are  traoedin  Fig.  6.  T 
radii  in  the  right-hand  half-section  are  those  of  an  ''  eightn  "  cf 
new  form  drawn  twenty  times  the  size  of  the  original.  The  * 
front  is  of  the  usual  form,  as  this  is  much  alike  in  all  cases, 
radius  or  focus  of  the  single  plano-convex  hack  is  about  four  and  li 
half  times  that  of  the  front,  and  the  focus  of  the  middle  (tn^b) 
three  times.  The  passage  of  the  blue  and  red  rays  at  the  eubem 
of  the  pencil  is  shown  in  contrast  with  the  preceding,  the  sqpaia- 
tion  from  the  same  front  being  alike. 
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^hich  refract  the  blue  rays  to  a  greater  extent  than  the  red,  and 
cause  them  to  conyerge  (instead  of  diverging,  as  in  the  opposinff 
half-diagram),  so  that  at  their  exit  from  the  triple  they  meet  and 
would  cross,  e£fecting  what  is  known  as  ^  oyer-correction " ;  but 
this  is  so  balanced  and  readjusted  by  the  single  back  of  crown 
glass,  that  the  rays  are  finally  united,  and  emerge  in  a  state  of 
parallelism.  This  form  of  object-glass  is  suitable  for  the  high 
powers,  or  such  as  haye  a  cover  adjustment,  viz.  frt)m  the  ^  ^inch** 
upwards ;  perfect  colour-correction  is  equally  to  be  obtained  in  all 
of  theuL 

It  may  be  asked  by  some  who  have  devoted  their  attention  to 
the  higher  branches  of  optical  mathematics,  why  the  above  result 
should  have  been  worked  out  entirely  by  diagrams.  But  it  hag 
been  foimd  such  a  difficult  task  to  calculate  the  passage  of  the  two 
rays  of  ^eatest  and  least  refrangibiUty  through  a  comUnaticm 
having  sixteen  surfitces  of  glass  of  three  different  densities  and 
refractions,  that  even  first-class  mathematicians  have  hitherto  shrunk 
from  the  attempt. 

Diagrams,  nowever,  are  surprismgly  accurate  in  their  capability 
of  indicating  causes  and  results  in  the  microscope  and  object-glass; 
for  these  lenses  are  minute,  with  deep  curves  and  abrupt  refractions; 
so  that  if  the  projection  is  worked  out  some  fi^*  times  the  size  of 
the  original,  small  errors  can  be  detected,  tiie  work  should  be 
commenced  at  the  back  from  a  long  conjugate  focus,  which,  not 
being  a  constant  distance,  may  be  taken  as  very  near  to  paraUelianL 
The  high  powers  all  have  the  means  of  correction  within  this 
distance,  and  perform  better  with  a  long  posterior  focus  than  with 
a  very  eliort  one.  The  relative  indices  for  the  two  or  more  ravs 
should  be  marked  on  a  large  pair  of  proportional  compasses,  the 
long  limbs  representing  the  sine  of  the  angle  of  incidence,  and  the 
short  one  that  of  refraction.  Both  the  sines  ought  to  be  set  off  in 
the  diagram  "behind^  and  neither  of  them  in  front  of  the  ray  in 
course  of  projection;  this  leaves  the  way  clear,  with  the  least 
confusion  of  linea 

At  the  same  time  a  second  or  counterpart  diagram  should  be 
at  hand,  to  which  the  rays  only  are  transferred  as  soon  as  their 
direction  is  ascertained;  with  these  precautions  a  mistake  is  scarody 
possible. 

Now  it  is  hoped  that  some  improvements  may  be  effected  by 
this  investigation,  on  account  of  the  simplicity  attained  in  the  oomr 
bination,  in  which  we  have  two  single  tenses  of  crown,  whose  fod 
bear  a  definite  proportion  to  each  other ;  while  all  the  corrections 
are  performed  by  one  concave  of  dense  fivni^  the  acting  condition  of 
which  is  not  altered  by  the  influence  of  any  other  concaves  acting 
in  the  combination,  and  hitherto  taking  a  share  of  the  duty.  This 
one  flint  is  now  to  be  considered  singly  as  the  heart  am  centre 
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of  the  sjsteiQ  in  refereDoe  to  the  ooziectioiiof  the  rays  entering  and 
leaving. 

Tkis  memoir  ig  of  neocMitj  ineomplete^  for  want  of  definite 
information  oonoeming  the  ofmcal  properties  of  Tarioos  kinds  of 
glass.  Data  obtoined  mm  working  tnem  into  small  lenses  fiimish 
only  a  loi^h  approximation  to  the  mean  dispersire  power  of  the 
oombiDed  mnt  ajid  crown  having  the  best  apparent  e£kci  Of  the 
intennecliate  lays,  httie  can  be  known  beyona  the  mere  appearance 
of  more  or  less  of  a  secondary  spectmm. 

Nothing  of  importance  has  been  published  since  Frannhofer*8 
TaUe,  containing  the  refractive  indices  for  each  of  the  seven 
primary  ooloor-lines  of  the  spectmm  for  ten  kinds  of  glaas :  great 
advance  has  been  effected  since  that  date  in  the  manufacture  of  opti* 
cal  ^SBB,  a  most  complete  collection  of  which  of  every  variety  has 
be^  made  by  the  Bosses  np  to  the  present  date.  Selected  sped* 
mens  fiom  this  will  be  worked  into  prisms,  and  the  relative  spectra 
mapped  out  by  the  Fraunhofer  lines,  leadiug,  it  is  ho|)ed9  to  the 
discovery  of  a  combination  of  crown  and  flint  glass  which  shall  be 
free  from  secondary  spectrum  or  absolutely  achromatic.  The  result 
of  this  investigation  will  be  subject  of  a  future  communication. — 
ProeeedingB  of  (he  Boyal  Society,  No.  141, 1873. 
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By  F.  Ejtton,  Norwich. 

GAPTAnr  F.  H.  Lakg  will  probably  excuse  the  following  remarks 
on  his  critique  upon  the  above-named  Conspectus.  The  late  Dr. 
Amotty  whose  knowledge  of  the  DiatomaceaB  was  perhaps  greater 
than  any  other  diatomist,  always  contended  that  the  stipitate,  con- 
eateDate,  or  frondose  states  were  not  of  any  generic  or  spedflo 
value. 

Professor  Smith,  in  placing  Arachnoidiscus  in  the  same  tribe  as 
MeUmra,  has  surely  brought  together  forms  more  nearly  allied  than 
Kutsdng  has  in  his  arrangement.  He  places  the  Melosireae  in  the 
same  tribe  as  Ennotiese,  Surirelleae,  and  NaviculeaB.  Professor 
8nuih  does  not  refer  all  the  Triceratia  to  Biddulphia.  Some  are 
refilled  to  Ditylum,  another  to  Eucampia,  others  to  Eupodiscus, 
and  some  to  Liradiscus  and  Stictodiscus. 

Oaptain  Lang  says  he  has  never  seen  Amphitetras  or  Triceratium 
in  zigzag  chains,  and  fancies  they  do  not  occur  in  that  state.  It  is 
the  usuiu  state  of  Amphitetras,  and  two  species  of  Triceratium  have 
been  Ibimd  in  that  condition,  viz.  Tricerativm  arcticum,  described 
and  figured  by  Mr.  Boper  in  '  Trans.  Mic.  Soc./  vol.  viii.,  p.  55, 


166        Professor  8miih*s  Conspectus  of  (he  Diaiomaeem. 

from  Yanoonver's  Island,  and  T.  8triolatum=zBiddulphia,  Heiberg, 
'Dansk  Diatomeer/  page  41,  pi.  2,  fig.  16.  I  have  never  seen 
Biddulphia  reticulata  mth  spines  like  Triceraiiuin  armatum. 
B.  turgida  bears  a  greater  resemblance  to  the  latter  form. 

The  genns  Campylodiscus  always  appears  to  me  to  be  the  best 
marked  of  any  of  the  genera  of  Diatomacese ;  all  the  species  I  have 
seen  (and  I  possess  or  have  examined  nearly  all  those  figured  and 
described,  besides  many  which  are  possibly  new  species),  I  find  the' 
circular  outline  of  the  valye,  its  double  flexure,  and  median  spaces 
of  the  opposite  valyes  of  the  frustule  at  right  angles  to  each  other, 
constant  characteristics.  I  have  noticed  the  twisted  form  of  Suri" 
rella  striatula  in  the  Salt  Lake  gathering,  but  it  difiers  from  the 
flexures  in  Campylodiscus ;  the  latter  has  two  bends  at  right  angles 
to  each  other,  and  also  in  opposite  directions.  In  ISurirella  the 
valye  is  not  bent,  but  sometimes  it  has  a  twist  in  a  spiral  direction, 
most  conspicuous  in  SurireUa  spiralis^  Etitzing  =  Uamptflodiscw 
spiralis  of  the  Synopsis. 

Ouano  DiatomSj  (&c. 

Many  of  the  forms  found  in  guanos  were  at  one  time  considefed 
to  be  extinct  species,  like  the  majority  of  those  in  the  ^  fossil  earths  " 
from  Barbadoes, Virginia,  Marylaiid,  &c.  The  beautiful  AvJacodiseus 
formosus  was  thought  to  be  peculiar  to  the  guano  known  as  Upper 
Peruvian  or  Bolivian.  A.  marffaritaceus  was  found  rarely  in  the 
Chincha  guano,  but  more  plentifolly  in  that  known  as  Gambmian 
guano.  A.  scaber  and  A.  Comheri  occurred  only  in  the  Chincha 
guano.  I  always  had  an  impression  that  these  forms,  Uke  many 
others  at  one  time  supposed  to  be  extinct,  would  one  day  be  found 
living  in  the  harbour  near  the  locahties  from  which  the  guanos 
are  ootamed,  and  perhaps  other  localities.  A  similar  idea  occurred 
to  my  friend  Captain  J.  A.  Perry,  of  Liverpool,  who  took  the  first 
opportunity  of  proving  the  truth  of  the  surmise.  In  a  letter  just 
received,  he  says,  *^  When  I  went  away  my  last  voyage  I  made  up 
my  mind  to  find  out  if  there  was  any  simUarity  between  the  forms 
found  in  the  Guanape,  Chincha,  and  Peruvian  guanos,  the 
Mexillones  deposit,  and  the  recent  forms  to  be  found  in  the  various 
harbours ;  so  I  made  gatherings  in  each  of  the  ports  we  called 
at,  and  to  the  astonishment  of  all  of  us  here  at  Liverpool,  I  have 
got  in  great  abundance  recent  forms  of  those  founa  sparingly 
in  the  fossil  material,  such  as  Aulacodiscus  formosus,  A.  margari* 
taceus.  A,  crux,  and  A,  Comber i,  Omphalopelta  versicolor ,  &C.,  &c, 
which  you  will  see  much  better  than  I  can  attempt  to  explain  to 
you."  The  recent  forms  are  very  fine,  particularly  0.  versicolor. 
This  to  my  knowledge  had  only  been  found  in  two  localities,  and 
in  both  cases  in  a  fossil  state,  viz.  ''Monterey  earth"  (not 
'"stone"),  and  described  by  Mr.  Brightwell  under  the  name  of 
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Adinoeyelus  spinomSy  in  the  '  Qaarterly  Jonrnal  of  Microaoopical 
Science/  vol.  viii.,  p.  93,  and  the  Mexillones  gnano.  AalaoodiaeuB 
crux  of  the  Virginian  deposit  I  have  not  seen  in  Captain  Perry's 
gatherings ;  bnt  A.  9caber  (which  Ehrenber^  also  called  A.  erux) 
does  oocnr  in  these  gatherings.  Diatomists  may  perhaps  be 
'interested  in  knowing  that  a  Diatomaceoos  deposit  (r  sob-peat)  has 
been  discovered  in  Talbot,  Victoria,  Anstralia,  and  my  correspon- 
dent (Mr.  F.  Barnard,  of  Kew,  Victoria,  to  whom  I  am  indeoted 
for  a  sample  of  it)  writes  me  that  the  deposit  is  "  twelve  feet  deep, 
and  covers  acres."  The  prevailing  form  is  Synedra  amphirynehu9, 
Entzing.  '  A  few  small  Navicnla  and  Coceoneis  pedictuui  oocnr  in 
it,  bnt  at  least  90  per  cent,  consists  of  the  Synedra. 


YI. — Hair  in  0$  Mierosoapieal  and  MedicthLegal  Aspecti. 

By  Dr.  £.  Hofmamit. 

Thb  examination  of  the  hair  in  its  medico-legal  relations  is  a 
snbiect  hitherto  bnt  little  noticed,  except  superficially  in  the 
"  lear-book  of  Legal  Medicme."  Tet  many  case^  mieht  be  men- 
tioned in  which  the  microscopic  examination  of  the  hair  was  of 
great  importance. 

In  the  medico-legal  examination  of  hair,  two  questions  are  met : 

I.  Are  the  hairs  from  animals  or  from  men  ? 

%  In  the  latter  case  from  whom  do  they  come  ?  From  what 
portion  of  the  body  ? 

Of  course,  if  the  hairs  belong  to  a  beast,  that  may  be  sufficient 
to  settle  the  question  at  issue ;  but  the  difierence  between  such  and 
famuan  hair  has  been  too  little  noticed.  A  human  hair  under  the 
microscope  shows  three  distinct  lasers :  the  outer,  cuticula,  or  the 
superficial  covering,  formed  of  epithelial  cells,  with  rounded  con- 
tour, lying  over  each  other  like  tiles,  which  clothes  the  sur&ce  of 
the  hflor  from  its  exit  from  the  skin  to  its  end.  The  ends  of  the 
scale  stand  out  somewhat  from  the  shaft,  and  give  the  outer  cir- 
cumference of  the  hair  a  more  or  less  jigged  appearance.  Seen 
sideways,  the  cuticula  appears  as  an  undulatory  aesign,  more  pro- 
minent if  the  hair  is  treated  for  a  short  time  with  concentrated  acid. 
The  scales  have  their  points  directed  toward  the  free  end  of  tlie  hair ; 
hence  the  latter  can  be  easily  distinguished  from  the  other  broken 
end. 

The  cortical  substance  forms  the  principal  part,  and  often  the 
whole  of  the  shaft.  It  consists  of  a  svstem  of  closely-packed  cells 
in  rows  lying  nearly  parallel  to  the  long  axis  of  the  hair,  giving 
the  cortical  substance  an  appearance  as  if  striped  lengthwise. 
Tbeae  cells  are  so  intimately  united  that  without  reagents  this 
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gtriped  appearance  alone  shows  the  cellular  stmctore.  Concen- 
trated suipnuric  acid  breaks  up  this  union,  and  reyeals  the  spindle- 
shaped  cells,  with  occasionally  a  nucleus. 

The  cortical  substance  has  different  colour,  according  to  the 
colour  of  the  hair;  generally  the  colour  is  diffused  through  its 
whole  mass;  less  frequently  the  colour  depends  on  granular  pig* 
xnent  scattered  through  its  substance  in  small  masses. 

Finally,  the  cortical  substance  contains  a  number  of  cavities 
filled  with  air,  most  evident  in  the  hair  from  aged  persons  cm:  in 
dry  hair.  These  are  secondary  results  of  drying,  as  they  are  not 
found  in  young  hair. 

The  central  portion,  the  medullary  substance,  forms,  when  well 
developed,  an  axis-cylinder,  one-fifth  or  one-fourth  the  diameter  of 
the  hiar,  with  sharp  outlines,  generally  central,  but  many  times  a 
little  eccentric  in  position.  The  medullary  substance  is  not  con- 
stant;  it  is  often  wanting  in  human  hair,  especially  in  blond  hair. 
It  is  wanting  less  frequently  in  hair  obtained  from  other  parts  of 
the  body  than  in  that  from  the  head.  In  woolly  hair  it  is  always 
wanting ;  also  in  the  hair  of  the  new-bom  child.  The  medullary 
substance  is  often  mterrupted,  and  sometimes  consists  only  of  a  &w 
dark  points  lying  in  the  axis  of  the  hair. 

The  nature  of  the  medullary  substance  is  still  a  matter  of  dis- 
pute, some  considering  it  cellultur,  others  denying  this.  The  first  is 
fcertainlv  the  correct  view,  as  may  be  seen  by  following  the  develop- 
ment of  the  medullary  substance  from  the  papilla,  where  round  and 
imperfectly-polygonal  cells  can  be  seen  gradually  merging  into  the 
medullary  substance. 

The  medullary  substance  has  been  thought  to  contain  the  pig- 
ment ;  this  is  not  so,  the  supposed  pigment-granules  being  very 
minute  air-bubbles.  The  cause  of  the  colour  of  the  hair  is  found 
in  the  diffuse  pigmentation  of  the  cortical  substance.  The  cause 
for  the  hair  becoming  grey  or  white  is  to  be  found  in  the  disappear- 
ance of  the  diffuse  pigmentation  of  the  cortical  substance,  the  cause 
of  which  is  not  yet  known.  The  medullary  substance  can  be  more 
easily  seen  in  white  hair  than  in  coloured. 

Turning  now  to  the  hair  of  animals,  we  find  generally  the  same 
three  layers  as  in  human  hair,  but  differing  to  such  a  degree  that, 
as  a  rule,  a  hair  can  be  easily  recognized  as  belonging  to  an  animal 
The  cuticula  in  most  anim^  has  absolutely  and  relatively  larger 
cells,  which  give  the  hair  a  characteristic  appearance,  as  is  seen 
especially  well  in  the  wool  from  sheep.  A  tootned  or  saw-like  ap- 
pearance of  the  contour  of  certain  animal  hairs  depends  upon  tbe 
larger  development  and  peculiar  relations  of  the  cuticular  cells, 
whose  points  stand  out  so  far  from  the  hair  that  the  latter  has  a 
feathered  appearance,  as  in  the  field-mouse.  Among  animals  the 
^greater  bulk  of  the  hair  is  formed  by  the  medullary  substance,  the 
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cortical  sabstanoe  being  onlj  a  thin  layer ;  often,  indeed,  is  reduced 
to  a  hem-like  streaL  This  predominance  of  the  medullary  sab- 
etance  is  seen  best  in  the  shaft  of  the  hair ;  toward  the  end  the 
cortical  substance  predominates,  the  medullary  becoming  thinner* 
Generally,  the  cortical  substance  has  the  same  structure  m  in 
human  Lair,  and  the  same  variety  of  pigmentation ;  in  some 
ftnimala  as  the  Cat,  rat,  and  mouse,  the  cortical  substance  is  mora 
tzanslucent  and  of  finer  structure,  resembling,  under  the  miooioopey 
a  hyaline  envelope  of  the  medullary  substance. 

The  medulkuy  substance  in  animals  is  an  interesting  study, 
diffisring  greatiy  from  the  same  layer  in  human  hair.  The  cellular 
structure  is  generally  very  evident,  without  the  employment  of  any 
reagent.    The  cells  vary  greatly  in  size  and  form. 

Thou^  the  hair  of  animals  usually  is  so  different  &om  human 
bair  that  it  can  be  easily  recomized,  yet  the  difference  is  sometimes 
less  marked ;  especially  may  uds  be  the  case  with  single  hairs,  and 
at  times  only  a  single  \mx  can  be  had  for  examination.  This 
resemblance  is  caused  by  the  absence  of  the  medullary  substance. 
Dogs*  hair,  especially  when  brown,  is  often  very  similar  to  human 
hair,  or  may  be  almost  exactly  the  same ;  fortunately,  only  separate 
haisB  ate  thus  similar,  while  generally  the  remaining  hairs  which  are 
given  for  examination  have  dearly  the  animal  type.  Beagents  will 
often  help  to  decide  the  question. 

In  medico-legal  cases,  when  it  has  been  decided  that  the  hair 
examined  is  human  hair,  the  question  arises,  from  whom  it  comes 
and  from  what  portion  of  the  body.  In  regard  to  the  first  question 
it  maybe  merely  said  here  that  the  hair  examined  must  be  compared 
with  that  of  the  person  concerned,  both  in  regard  to  its  gross 
appearances  and  microscopically. 

In  deddmg  to  what  part  of  the  body  the  hairs  belong,  the  length, 
the  foze^  tiie  form,  and  tne  root  of  the  hair,  must  be  noticed. 

The  hair  from  the  head  and  beard  is  less  limited  in  its  length 
than  the  hair  on  other  portions  of  the  body;  though  individual 
and  other  circumstances  may  modify  the  length  of  the  hair  from  the 
head  and  the  beard. 

The  size  of  the  hair  differs  in  different  parts  of  the  body,  and 
00  may  form  a  diagnostic  mark.  The  beard  is  the  thickest  generally, 
measuring  0'14  to  0  15  mm.  Next  comes  the  hair  about  the 
female  genitals,  0 '  15  mm.;  then  the  eyebrows,  0*12  mm.;  the 
hair  about  the  male  genitals,  0 '  11  mm. ;  finally,  the  hair  from  the 
head  in  either  sex,  0  *  06  to  0  *  08  mm.  The  great  individual  differ- 
ences which  are  found  may  render  the  value  of  the  size  for  diagnosis 
less  valuable.  Moreover,  it  must  not  be  forgotten  that  the  same 
hair  may  vary  in  diameter.  The  shape  of  the  hair  modifies  its 
diameter;  thus  cylindrical  hair  especially  is  found  only  on  the 
head ;  but  when  this  is  curly  it  is  flattened,  and  the  transverse 


170       Hair  in  its  Microscopical  and  Medico^Legal  Aspects, 

section  is  then  oval  instead  of  ronnd.  The  beard  is  generally 
triangnlar  on  transverse  section,  with  one  convex  side ;  the  hair 
from  the  genitals  is  generally  oval,  sometimes  triangnkr.  Hair 
which  has  been  exposed  to  the  action  of  the  sweat  is  sometimes 
swollen  in  one  part,  and  so  changed  in  form. 

When  the  hair  groy^s  nndistarbed  it  ends  always  in  a  fine  point. 
All  the  hair  of  a  new-born  child,  hair  which  grows  at  the  age  of 
puberty,  and  such  as  has  grown  naturally  without  interference, 
always  has  a  pointed  end,  which  may  be  of  use  in  deciding  in 
regard  to  the  age  of  a  person.  Later  this  normal  ending  is  not 
found.  Hair  which  has  been  cut  has  at  first  a  sharply-defined 
transverse  section ;  later  the  edges  are  rounded  ofi*,  and  the  end 
becomes  round  and  diminished  in  size,  or  is  frayed  out.  This  may 
lead  to  an  approximate  calculation  of  the  time  which  has  elapsed 
since  the  hair  was  last  cut.  The  beard,  being  less  frequently  cut, 
is  more  often  split  and  frayed  out.  The  hair  from  the  female 
head,  generally  not  cut,  ends  regularly  in  two  to  three  points, 
often  in  more,  each  having  the  end  frayed  out. 

The  shape  taken  by  the  ends  of  the  hair  depends  upon  the 
action  of  friction  and  sweat,  the  former  splitting  and  ruboing  off 
the  ends,  the  latter  macerating  and  acting  chemically  by  dissolving 
or  softening  the  connective  substance.  The  shaft  of  the  hair  is 
acted  upon  by  the  same  agents  and  changed ;  especially  active  is 
the  sweat,  changing  the  colour,  as  is  seen  in  the  axilla,  on  the 
scrotum,  and  the  labia. 

From  the  form  of  the  hair,  especially  of  its  end,  we  can  draw 
conclusions  as  to  the  nature  of  the  influeuce  to  which  it  has  been 
exposed,  and  hj  means  of  this  and  its  other  peculiarities  we  may 
be  able  in  medico-Iegal  cases,  with  more  or  less  certainty,  to  decick 
from  what  part  of  the  body  it  came.  But  no  form  of  hair  is 
absolutely  characteristic  of  any  portion  of  the  body. — Translated 
by  S.  G.  Webeb  in  the  New  York  Medical  Journal. 
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The  Distrtbuiian  of  HcBWiogldbm  in  the  Animal  Kingdom. — One  of 
the,  if  not  the  very  best  papers  whicli  have  been  published  on  thif 
subject  is  that  by  Mr.  E.  Bay  Lankester,  BA.,  which  appears  in  a 
late  number  of  the  *  Proceedings  of  the  Royal  Society.*  *  It  is  illus- 
trated by  a  most  carefully  drawn  plate,  which,  howeyer,  we  cannot 
reproduce.  The  following,  which  is  a  considerable  portion  of  this  the 
most  ezhaustive  essay  that  has  been  published  on  the  subject,  is  most 
of  what  this  obserrer  has  stated : — 

^'  The  facts  ascertained  as  to  the  distribution  of  Hemoglobin  may 
ikow  be  summarized  as  follows :~ 
'^  1.  In  special  corpuscles. 

0.  In  the  blood  of  all  vertebrates,  excepting  LepU>cephaiu$  and 
Ampkioxua  (?). 

h.  In  the  periyisoeral  fluid  of  some  species  of  the  Vermian 
genera  Glycera,  Capitdlaf  Phoronis. 
e.  In  the  blood  of  the  Lamellibranchiate  MoUusk  Sden  legumen, 
"2.  Diffused  in  a  yascular  or  ambient  liquid. 

a.  In  the  peculiar  vascular  system  of  the  Chadtopodous  Anne- 
lids very  generally,  but  with  apparently  arbitrary  exceptions. 

h.  In  the  vascular  system  (which  represents  a  reduced  peri- 
visceral cavity)  of  certain  leeches,  but  not  of  alL  {Nepheli$, 
Eirudo.) 

e.  In  the  vascular  system  of  certain  Turbellarians  as  an 
eioeption  (PoZia). 

cL  In  a  special  vascular  system  (distinct  from  the  general 
blood-system)  of  a  marine  parasitic  Crustacean  (undescribed) 
obierred  by  Professor  Edouard  van  Bcneden. 

e.  In  the  general  blood-system  of  the  larva  of  the  Dipterous 
insect  Cheironomus, 

/.  In  the  general  blood-system  of  the  pulmonate  moUusk  Plo' 
wrhis, 

g.  In  the  general  blood-system  of  the  Crustaceans  Daphnia 
and  Cheirocephalus. 
"3.  Diffused  in  the  substance  of  muscular  tissue. 

a.  In  the  voluntary  muscles  generally  of  Mammalia,  and 
probably  of  birds,  and  in  some  muscles  of  reptiles. 

h.  In  the  muscles  of  the  dorsal  fin  of  the  fish  Bippocampuiy 
being  generally  absent  from  the  voluntary  muscular  tissue  of  fish, 
c  In  the  muscular  tissue  of  the  heart  of  Yertebrata  generally. 

d.  In  the  unstriped  muscular  tissue  of  the  rectum  of  man, 
being  absent  from  Uie  unstriped  muscular  tissue  of  the  alimentary 
canal  generally. 

e.  In  the  muscles  of  the  pharynx  and  odontophor  of  Gasteropo- 
dous  Mollnsks  (observed  in  Lymncsua,  Paludina,  Liiioi'ina^  Poima^ 

•  Vol.  xxi.,  NcUO. 
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Chiton,  Aplysia),  and  of  the  pharyngeal  gizzard  of  Aplysia,  being 
bntiroly  absent  from  the  rest  of  the  muscular  and  other  tissues 
and  the  blood  of  these  moUusks.  See  as  to  Planorhis  above  (2  /). 
/.  In  the  muscular  tissue  of  the  great  pharyngeal  tube  of 
Aphrodite  actUeata,  being  absent  from  the  muscular  tissue  and 
from  the  blood  in  this  animal,  and  absent  from  the  muscular 
tissue  generally  in  all  other  Annelids  as  far  as  yet  examined. 
"  4.  Diffused  in  the  substance  of  nervous  tissue. 

a.  In  the  chain  of  nerve-ganglia  of  Aphrodite  acuUatcu 

'*  The  significance  of  these  observations  depends  to  a  large  extent  on 
the  negative  results  given  by  very  numerous  observations  not  recorded 
here.  I  have  taken  every  opportunity,  during  some  years  past,  of 
examining  coloured  animal  matters  with  the  spectroscope,  and  especially 
where  there  could  be  a  suspicion  of  the  presence  of  Haamoglobin.* 
Thus,  where  the  absence  of  Haemoglobin  is  generally  stated  above,  it 
must  be  understood  that  examination  has  been  made  for  it  in  such 
cases  as  have  been  accessible.  I  have  found  that  many  cases  of  red 
coloration  of  a  tissue  or  liquid,  which  might  be  supposed  to  be  due  to 
Hsemoglobin,  are  certainly  not  so,  such  red-coloured  matter  failing 
to  give  the  characteristic  bands  of  that  body,  and,  as  a  rule,  giving  no 
detached  characteristic  bands.  Such  are  the  red  pigments  occurring  in 
the  blood  corpuscles  of  Sipunctdus,  in  the  tissues  of  many  Annelids,  in 
Echinodermata,  in  compound  Tunicata,  surrounding  the  intestine  of 
Salpa,  in  the  foot  and  mantle  of  many  Mollusca,  also  in  their  nerve- 
ganglia  and  other  parts,  in  the  chromatophores  of  Cephalopoda,  in 
certain  Infusoria.  On  the  other  hand,  among  coloured  bodies  not 
suggesting  EEsemoglobin,  I  have  found  an  equally  large  number  devoid 
of  characteristic  spectra,  but  some  few  which  exhibit  the  remarkable 
phenomenon  of  detached  definite  bands  of  absorption,  which  enables 
them  to  be  certainly  characterized  and  recorded.  Such  are  : — a  chlo- 
rophyl-like  body  occurring  in  SpongiUa,  in  Hydra  viridi$,  and  in 
Mesostomum  viride ;  Chlorocruoriu,  which  takes  the  place  of  Haemo- 
globin in  the  vascular  fluid  of  the  Chloremiens  and  some  species  of 
Sahella;  Steutorin,  giving  the  intense  blue  colour  to  the  Infusorian 
Stenior  cceruleus,  and  possessing  a  very  marked  and  peculiar  pair  of 
absorption  bands.  With  one  single  exception,  it  appears,  from  the 
examination  of  a  great  number  of  cases,  both  among  Vertebrates  and 
Invertebrates,  that  coloured  bodies  which  may  be  supposed  to  lie 
purely  pigmentary  in  their  function  do  not  give  detached  absorption 
bands.  The  exception  is  the  red  colouring-matter  named  Turacin  by 
Professor  Church,  discovered  by  him  in  the  feathers  of  birds  of  the 
family  Musophagidae,  which  has  other  properties  quite  unusual  in 
pigmentary  bodies.  In  an  examination  of  a  large  number  of  birds' 
feathers,  red,  yellow,  blue,  and  green,  I  failed  to  obtain  detached 

♦  I  may  state  that  I  have  not  hitherto  made  any  observations  on  the  colouring 
matters  of  the  biliary  secretion  in  invertebnita  and  the  lower  vertebmtes,  except- 
ing  in  their  fresh  condition.  The  use  of  the  spectroscope,  combined  witli  cht-mical 
reagents,  would  no  doubt  lead  to  interesting  results  in  tliat  field,  since  a  variety  (^ 
substances  giving  characteristic  absorption-spectra  have  been  obtained  from  tUc 
niiinipulation  of  mtimmalian  bile-pigment. 
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absorption  bands,  bs  ftlso  in  tbo  BoftUs  of  fieh  and  in  the  aldn  and  bair 
of  tnanunals,  and  in  tbe  pigments  of  man;  Crustaceans,  AnnJelida, 
Insects,  Tnoicates,  and  Sponges.* 

"  From  a  oonsideratioQ  ot  tbe  facts  stated  aboTo  witb  n^;ard  to 
the  mode  of  occnrrenco  and  distribation  of  Hnmoglobin  in  animal 
orguiisms,  tbe  follovring  general  statements  ia*j  he  made,  which  are 
in  accordance  with  the  now  thorongh  isetablisbment,  hj  chemical 
investigation,  of  its  peculiar  oxygen-canying  property. 

*^  Htemoglebin  is  irrcgnlarly  distribated  tbroaghoat  tbo  animal 
kingdom,  being  absent  entirely  only  in  the  lowest  groap&t  It  may 
be  present  is  all  tbe  representatives  of  a  large  gronp,  with  but  one  or 
two  exceptions,  or  it  may  be  present  in  one  only  ont  of  the  nnmcrons 
nemben  of  sncb  a  gronp ;  or,  again,  it  may  bo  present  in  one  and 
absent  h  another  species  of  the  same  genns.  It  may  occnr  in  cor- 
puscles in  the  blood,  or  diffnscd  in  tbe  Uqnor  sanguinis,  or  in  tbo 
moscttlar  tissne,  or  in  the  nerre-tissne.  The  same  sppftrent  Cftpricions- 
ness  charsderiaes  its  occurrence  in  tissues  as  in  speciflo  forms.  It 
may  be  present  in  one  small  gronp  of  muscles  and  absent  from  all  tbe 
rest  of  the  tissoca  of  the  body,  or  it  may  oocur  in  one  part  only  of  a 
tinae,  histologically  identical  throughout  its  djstribntiou  in  tbo 
organism.  The  apparently  arbitrary  clwracter  of  this  distribution  is 
to  be  explained  (thongh  only  partially)  by  a  reference  to  tbe  chemical 
actiTity  of  Hnmoglobin.  Wherever  increased  facilities  for  oxidation 
are  requisite^  Haemoglobin  may  make  its  appearance  in  response; 
wheie  such  faoilitiee  can  be  dispensod  with,  or  are  otherwise  suppUod, 
Hamo^obin  may  cease  to  be  dcToloped. 

"Tbe  Vertebrata  and  tbo  Annelida  possess  a  blood  containing 
HKiDOgLobin  in  correlation  with  their  greater  activity  as  contrasted 
with  the  Ht^nsca,  which  do  not  poseoss  such  blood.  The  actively 
borrowing  8oUn  Ugumen  olono  aniongnt  Lamellibranchiate  Hollnska, 
and  amongst  Gaateropods  only  Planorbit,  respiring  the  air  of  stagnant 
manlus^  possess  blood  containing  Hemoglobin.  In  the  former  the 
activity,  io  the  latter  the  de&cioncy  of  respirable  gases  are  correlated 
with  the  eiooptional  development  of  Hiemoglobin.  Bnt  wo  cannot 
as  yet  oSer  an  explanation  of  the  absence  of  Htemnglobin  from  tbe 
clesely-allied  species  atSolen,  and  from  the  Lgmneei  which  accompany 
Ptamairu.  The  Cmstaccana  Cheiroeephalut  and  Daphnia,  and  the 
larva  of  Clieironomiu,  possessing,  as  exceptions  in  their  classes,  Hmmo- 
ghrinn  in  their  blood,  inhabit  stations  whoro  the  amount  of  acoesfliblo 
oxygen  most  bo  small  (that  is  to  say,  stagnant  ponds),  the  last  living 
in  putrescent  mnd :  whilst  tbo  possession  of  abundant  Hannoglobin  in 
its  vascular  fluid  may  bo  supposed  to  bo  one  of  the  chief  properties 
which  enables  the  oligochst  Annelid  Tvhifex  to  hold  its  ground  in  tho 
tool,  and  therefore  much  dooxygcnatcd,  water  of  tho  Thames  at  London. 

\  iSAe.  Dec.  24tb,  1872.]— It  i> 
''     '  IS  only  lic*n  fuuiid  in  llint  j 

«o(  its  tli'VGlo]>inent  gives  i  _  j- 

u,  unJ  in  exomplca  fniin  iienrly  ever;  gtcal  braiieli  nf  thu  ateni. 
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• 

"  The  known  chemical  properties  of  Haemoglobin  famish  a  more 
complete  explanation  of  its  peculiar  distribution  in  tissues.  That  it 
should  occur  in  a  circulating  fluid,  which  is  the  medium  of  respira* 
tion,  is  obviously  related  t«  those  properties.  Its  occurrence  in  the 
voluntary  muscles  of  the  most  active  of  Yertebrata,  and  in  the  most 
aptive  muscles  of  some  others  (as  in  the  case  of  the  dorsal-fin  muscles 
of  Hippocampus),  is  equally  so ;  so  also  its  occurrence  in  the  most 
powerfully  acting  part  of  the  intestinal  muscles,  those  of  the  rectum, 
and  in  the  only  rapidly  and  constantly  acting  muscles  of  the  Ghtstero- 
pods,  namely,  those  used  in  biting  and  rasping. 

"  To  connect  its  occurrence  in  the  nervous  chain  of  Aphrodite 
arxdeaia  with  its  properties  is  more  difficult,  since  we  have  no  know- 
ledge that  this  Annelid  is  remarkable  for  nervous  energy.  The  large 
bulk  of  the  animal  in  proportion  to  the  size  of  the  nervous  system, 
and  the  deficient  respiration,  indicated  by  the  very  slightly  developed 
vascular  system  and  the  total  absence  of  Haemoglobin  from  the  fluids 
of  the  worm,  may  be  a  reason  for  the  endowment  of  the  nervous 
centre  which  has  to  control  such  a  large  and  complicated  organisiii 
with  a  special  facility  for  appropriating  what  little  oxygen  may  come 
in  its  way. 

'*  The  complete  absence  of  Haamoglobin  from  Leptocephalus  is  an 
example  of  the  submission  of  an  auxiliary,  but  not  an  essential,  sfcroo- 
tural  attribute  to  an  all-powerful  necessity — that  of  transparency. 
The  absence  of  HsBmoglobin  from  the  transparent  Annelid  Aldope 
may  be  similarly  correlated. 

'^  From  what  has  been  stated  above  as  to  the  HaBmoglobin-bearing 
corpuscles  of  Glycern,  Solen,  and  the  Yertebrata,  it  appears  that 
when  Hadmoglobin  is  present  in  the  blood  in  corpuscles,  these  cor- 
puscles are  of  a  peculiar  character,  and  are  specicdly  related  to  the 
presence  of  the  Haemoglobin.  When  that  is  absent,  other  things 
remaining  the  same  (as  with  the  blood  of  Solen  ensis  and  the  peri- 
visceral fluid  of  most  Annelids),  the  peculiar  corpuscles  are  abseDt 
Such  things  as  colourless  corpuscles,  representative  of  the  Hemo- 
globin-bearing corpuscles,  do,  however,  appear  to  exist  in  the  case  ol 
file  fish  Leptocephalus.  In  connection  with  the  relation  of  the  ooloor- 
less  corpuscles  of  vertebrate  blood  to  the  red  corpuscles,  and  of  the 
corpuscles  of  the  vascular  fluids  of  Invcrtebrata  to  one  another  and 
to  those  of  Yertebrates,  these  facts  seem  to  be  important :  the  odour- 
less corpuscles  in  one  case  are  only  comparable  to  the  colourless  in 
another ;  the  red  corpuscles  are  something  apart,  which  may  or  may 
not  be  superadded.* 

"  The  corpuscles  of  the  perivisceral  fluid  of  the  Gephyrean  AjpiH- 
culus  nudus,  which  is  abundant  in  the  Gulf  of  Naples,  present  soiM 
facts  which  are  interesting  in  relation  to  the  occurrence  of  Hcdmh 
globin ;  and  I  may  therefore  draw  attention  to  them  before  concluding 
this  paper.  The  fluid  which  is  contained  in  the  perivisceral  cavity 
of  this  worm  is,  as  is  well  known,  of  a  pale  madder-red  colour.  It 
-contains  a  remarkable  abundance  and  variety  of  corpuscles,  the  most 

^  {_Note.  Dec.  24th,  1872.>-The  two  kinds  of  corpuscles  may  be  definitdy 
distinguished  firom  one  another  as  leucoq/tes  and  pneumocytes. 
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nmneroiis  of  which  are  thiok  ciroolar  disks,  Tarjring  in  diameter  from 

W(nf  ^  TTsW  ^^  '^  ^^^  *  ^^^  ^^  these,  and  these  only,  the  pink 
colour  resides  (Fig.  7).  These  pink  corpuscles  consist  of  a  dear 
homogeneoos  substance,  of  high  refringent  power,  in  which  are  scat- 
tered three  or  four  bright  granules  and  a  small  nucleus,  which  is 
rendered  obvious  by  the  action  of  acetic  acid.  Rosaniline  stains  this 
nucleus,  but  does  not  usually  give  any  other  macuhe,  such  as  are  to 
be  observed  when  it  is  added  to  HsBmoglobin-containing  corpuscles.* 
Dr.  Alexander  Brandt,  in  a  recent  memoir,  very  rightly  insists  on 
the  similarity  between  these  pink  corpuscles  of  Sipuncultu  and  the 
red  oorpuscloe  of  the  blood  of  Yertebrata :  they  are  something  quite 
distinct  from  the  amoeboid  corpuscles  found  in  ihe  fluid  corresponding 
to  blood  in  nearly  all  Invertebrata,  and  are  to  be  compared  to  the 
red  corpuscles  of  Glycera,  Solent  and  Vertebrates.  The  amoeboid 
oorpuBcies  are  otherwise  represented  in  the  perivisceral  fluid  of  Sipun* 
cuiui  by  numerous  active  amoeboid  cells.  Dr.  Brandt,  naturally 
enough,  regarded  the  pink  colour  of  these  corpuscles  as  favouring 
their  assimilation  to  vertebrate  red  corpuscles.  The  colour  en  masse 
18,  however,  obviously  different  from  that  of  dilute  Haemoglobin ;  and 
I  was  not  therefore  surprised  to  find  that  it  did  not  give  the  absorp- 
tion-spectrum of  that  body.  This  pink  colouring-matter  is  soluble 
in  water.  When  a  little  fresh  water  is  added  to  some  of  the  perivis- 
ceral fluid  in  a  tube,  it  takes  up  all  the 'colour,  whilst  the  corpuscles 
sink  in  a  colourless  condition  to  the  bottom.  No  detached  bands  of 
absorption  of  any  kind  were  given  by  the  colouring-matter  thus  ob- 
tained ;  a  slight  acidulation  with  acetic  acid  was  sufficient  to  destroy 
the  colour.     Ammonia  had  the  same  action,  also  ether  and  alcohol. 

**  Though  this  pink  substance  is  thus  devoid  of  the  spectral  pro- 
perties which  characterize  Haemoglobin  and  Chlorocruorin,  it  does 
not  seem  improbable  that  it  is  a  body  analogous  to  them  in  other  pro- 
perties, since  the  corpuscles  in  which  it  resides  can  only  be  compared 
lo  the  respiratory  or  oxygon-carrying  corpuscles  occurring  in  the 
blood  of  Vertebrates  and  the  four  Invertebrates  noticed  in  this  paper. 
Iforeover,  this  pink  colouring-matter  occurs  in  other  parts  of  the 
organism  of  Sipunculus,  namely,  diffused  in  the  substance  of  a  remark- 
able tissae  which  runs  along  the  wall  of  the  intestine,  forming  a  red 
streak,  which  has  sometimes  been  taken  for  a  blood-vessel,  and  also  in 
the  peculiar  cellular  tissue  which  surrounds  the  true  nerve-tissue  of 
the  nerve-chord. 

**  The  occurrence  of  colourless  corpuscles  in  Leptocephalus  iden- 
tical in  form  and  character  with  the  Haemoglobin-bearing  corpuscles 
of  the  blood  of  other  fish,  and  the  apparently  capricious  distribution 
of  Haemoglobin  among  Invertebrata,  together  with  the  existence  of 
the  green  oxygen-carrier  Chlorocruorin  and  the  pink  colouring-matter 
of  tiie  corpuscles  of  Sipunctdtis  nudus,  suggest  the  hypothesis  of  the 
existence  of  various  bodies  not  necessarily  red,  possibly  colourless, 
which  act  the  same  physiological  part  in  relation  to  oxygon  as  does 
Ebcmoglobin." 

*  On  one  oocamon  out  of  many  I  obtained  an  appearunco  of  the  kind ;  and 
henoo  further  observation  on  this  point  is  necessary. 
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The  Development  of  Cancer.— Jn  tho  'Medical  Record*  (Feb.  12> 
Dr.  0.  Creighton  gives  a  valuable  account  of  Dr.  Cannalf  s  recent 
researches  on  this  point,  which  are  published  in  Virchow*8  *  Arohiv.' 
(vol.  58.)     The  writer  records  the  results  of  the  examination  of  three 
carcinomatous  tumours,  removed  from  the  skin  of  the  nose,  the  cheek, 
and  the  eyelid.     Thiersch,  in  his  work  on  cancer,  has  pointed  out 
that  the  epithelial  cells  of  the  sebaceous  imd  sweat  glands,  and  espe- 
cially the  cells  of  the  rete  Malpighii,  are  often  the  point  of  departure 
for  cancer  of  the  skin,  and  he  casually  includes  the  epithelium  and 
the  hair-foUicles  in  the  same  category.     In  the  hair-follicles  Dr. 
Carmalt  found  not  only  an  increase  of  the  outer  layer  of  epithelium, 
but  also  offshoots  from  tho  follicles,  diverticula  lined  with  epithelium, 
penetrating  the  connective  tissue  to  various  depths  and  in  various 
directions.     A  section  made  either  obliquely  or  parallel  to  the  axis  of 
the  follicle,  and  passing  through  tho  diverticula,  gave  exactly  the 
appearance  of  the  ordinary  cancer-alveoli,  filled  with  epithelial  oells. 
In  certain  preparations,  it  was  possible  to  see  the  alveolar  groupings 
of  the  cells  pass  into  long  processes  lined  with  epithelium,  whi<^ 
again,  opened  into  the  hair-folliclo ;  so  that  the  appearance  was  that  of 
a  group  of  acinous  glands  with  their  excretory  duct.     Other  sections 
presented  a  still  more  complete  picture,  tnz,  the  enlarged  follicles 
and  their  ofishoots,  tho  alveolar  groups  of  epithelial  cells,  evidently 
in    connection    with  the    follicular    offshoots,    and    lastly,   isolated 
epithelial  alveoli,  situated  more  deeply  in  the  tissues,  and  lowing  the 
ordinary  characters  of  cancer-alveoli.     Carmalt  thinks  it  is  hardly  to 
be  doubted  that  these  isolated  cancer-alveoli  were  also  originally  in 
continuity  with  the  hair-follicles  and  their  diverticula.     The  sebaoeoos 
glands  were  found  unchanged,  or  hyperplastic,  or  quite  undistinguish- 
able,  according  to  the  degree  of  invasion  of  the  cancerous  growtL 
The  connective  tissue  (stroma)  surrounding  tho  follicles  and  their 
abnormal  offshoots  was  at  some  points  so  infiltrated  with  small  round 
and  spindle-shaped  cells,  that  the  cancer-alveoli  could  not  be  dis- 
tinguished ;  at  otiier  points,  the  stroma  consisted  of  a  delicate  networL 
In  showing  that  the  epithelium  of  the  hair-follicles  form  a  point  of 
departure  for  the  cancerous  growth,  Carmalt  thinks  that  some  light 
has  been  thrown  on  the  cause  of  cancer  of  the  skin.     Referring  to  the 
statement  of  Fiihrer,  that  frequent  and  rougli  shaving  is  apt  to  pro- 
duce cancer  of  the  skin  of  the  face,  he  points  out  that,  out  of  fifty  or 
sixty  cases  of  cancer  of  the  lip  and  cheek  that  have  occurred  within  a 
recent  period  in  the  Breslau  Pathological  Institute,  only  two  were  in 
women,  and  not  a  single  case  occurred  in  men  with  unshaved  beards. 
With  reference  to  the  general  question  of  the  histological  origin  oi 
cancer,  his  conclusions  are    so  far  in  support    of  tbe  opinion  of 
Waldeyer  and  others,  that  every  cancerous  growth  originates  in  the 
epitheUal  elements  of  tho  part,  and  are  in  opposition  to  the  opinion  of 
Virchow,  that  the  cancer-cells  are  the  equivalents  of  connective  tissue 
corpuscles.     In  cancer  of  the  cBsophagus,  Carmalt  found  an  analogous 
condition.     Sections  showed  processes  of  the  deeper  epithelial  layer 
(corresponding  to  tho  rete  Malpighii  of  the  skin),  penetrating  tho 
subjacent  tissue.     These  processes  were  in  connection  with  tho  cancer* 
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alveoli,  tho  cells  of  which  had  eyerywheie  an  opitholial  c^iaractor,  and 
coald  be  readily  distinguished  from  tho  growth  of  oonnectiyo  tissue 
corpuscles  near  them.     In  one  case  tho  excretory  ducts  of  the  macoua 
glands  were  implicated,  being  dilated  throe  or  four  times  beyond  the 
normal  width,  and  covered  with  six  or  eight  layers  of  payement- 
epitheliuuu     They  presented  also  sacculated  enlargements,  of  tho  same 
appearance  as  the  neighbouring  cancer^veoli.     In  another  investiga- 
tion, Connalt  determined  that  cancer-cells  possessed  the  property  of 
spontaneous  or  amouboid  moyement.     Minute  particles  were  removed 
with  a  warmed  knife  from  a  newly  excised  tumour,  antl  mounted  in 
scrum  derived  from  the  blood  of  tiie  incised  wound.    The  specimen 
was   examined  on  a    Stricker*s  warm    stage,  at  a  temperature   of 
104-107^  Fahr,     In  tho  case  of  cells  from  two  cases  of  cancer  of  the 
breast,  and  one  case  of  sarcoma  of  the  axilla,  the  aiucjuboid  movements 
were  observed  side  by  side  with,  and  distinguishable  from,  the  move- 
ments of  white  blood  corpuscles.     The  tumour  elements  comported 
themselves  like  amoeboid  cells,  assuming  various  forms  and  shooting 
oat  short  processes.     Tho  amoeboid  movements  of  tho  tumour  cells 
were  found  to  be  more  sluggish  than  those  of  tho  colourless  blood 
corpuscles. 

Eirenberg'i  Foraminifera. — Messrs,  Parker,  F.R.S.,  and   Rupert 

Jones,  F.R.S.,  give,  in  a  recent  number  of  tho  'Annals  of  Natural 

History,'  an  interesting  account  of  Uerr  Ehrcnbcrg*8  researches  on  tho 

Foraminifera.     They  say,  wo  foci  certain  that  the  better  £hrenberg*B 

work  is  mnderstood,  his  beautiful  and  lasting  illustrations,  and  his 

painstaking  synoptical  registers,  will  largely  advance  the  progress  of 

inology  in  its  relation  to  both  the  present  and  tho  iiast.     In  removing 

some  obscurity  from  the  highly  valuable  groups  of  Foraminifera  of 

wbidi  be  has  treated,  we  feel  the  pleasure  of  being  of  use  to  naturalists 

and  geolegiBts,  enabling  them  to  put  several  extensive  faunte  and  local 

groups  into  close  critical  relation  with  each  other,  and  with  such  as 

have  been  observed  by  others.     Further,  wo  are  sure  that  Ehrenberg 

idmse^   thinking  over   the  improved   biological   systems  of  later 

natoralistB,  and  open  to  conviction  on  good  arguments,  would  freshly 

recognise  the  force  of  his  own  words  rospecting  the  importance  of 

rliizopodal  studies  and  their  slowly  progressive  nature ;  and  be  pleased 

to  find,  also,  his  own  researches  not  onlv  serving  as  a  broad  basis  for 

the  study  in  general  and  as  stops  to  hi^er  knowledge,  but  still  more 

freely  trodden  in  the  upward  ascent,  when  mode  somewhat  clearer  and 

firmer  for  the  student. 

HdekeTs  work  on  Calcareous  Sponges  is  admirably  reviewed  by  P.  S. 
in  *  Nature '  (Feb.  13) .  After  giving  some  of  the  principal  names  of 
those  whose  works  the  author  has  less  or  more  made  use  of,  the  writer 
of  the  notice  goes  on  to  say,  that  the  first  chapter  gives  an  apprecia- 
tive account  of  the  admirable  labours  of  Professor  Grant,  and  of  the 
subsequent  contributions  to  the  subject  by  Johnston,  Bowerbank, 
Lieberkuhn,  Carter,  Oscar  Schmidt,  and  Kolliker.  The  defects  of 
Mr.  Bowerbank's  "  Monograph  of  British  Sponges  "  are  clearly  pointed 
oat,  but  its  groat  morits  receive  equally  cordial  recognitiou,  while  ^i^q 
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criticism  passed  on  Dr.  Gray's  "  Classification  "  is  as  jtwi  as  it  is 
severe.     After  a  description  of  the  methods  of  examination,  the  author 
proceeds  to  give  a  detailed  account   of  the  anatomy  and  nat  ind 
history  of  the  calcareous  sponges,  and  this  occupies  the  greater  part 
of  the  first  volume.     The  second  is  devoted  to  a  detailed  description 
of  the  whole  group  in  systematic  order,  with  diagnosis  of  species  and 
ample  synonomy.     The  plates  in  the  third  volume,  drawn  by  Professes 
Hackel  with  the  camera  lucida,  are  admirably  exact,  though  artistio 
effect  is  sometimes  sacrificed  to  a  somewhat  diagrammatic  clearness. 
They    remind    one    of    the    excellent     illustrations     of    Bronn's 
**  Thierreich."     The  class  of  sponges  is  divided  into  FtbroBpongim^ 
including  most  of  Grant's  and  Bowerbank's  silicious  and  ceratose 
genera,  Myxospongice,  represented  by  Halisarcu  and  CalcisponguB  vd 
Grantice.     This  third  class  cod  tains  three  families,  Ascones  (LencoBf>* 
lenia    Bowerbank),   Leucones  (Leuconia    Bowerbank),  and    Sycones 
(Grantia  Bowerbank),  represented  by  AsceUa,  Leucetta  and  Sjfcetta 
respectively.     The  genera  are  chiefly  characterized  by  their  spioula. 
The  author  agrees  with  Oscar  Schmidt  in  deducing  all  known  sponges 
from  a  single  primitive  form  (Archispongia,  Protospongia),  which  be 
supposed  to  have  resembled  Halimrca  more  than  any  other  existing 
genus.     He  regards  the  class  as  very  distinct  from  the  Protozoa,  and 
most  nearly  related  to  the  Coelenterata,  a  view  with  which  English 
readers  are  familiar  from  Mr.  E.  E.  Lankester's  interesting  paper  on 
Zoological  Afi&nitics  of  Sponges    in  the  *  Annals  and  Magazine  of 
Natural  History  *  (vol.  vi.,  1870).    Indeed  it  was  the  position  taken  by 
Leuckart  himself  in   1854,  seven  years  after  the   sub*kingdom  it 
Coelenterata  had  been  established  by  himself  and  Frey.     If  we  admit 
that  each  sponge-pyramid  is  not  a  colony  of  Protozoa,  but  a  multi- 
cellular organism,  its  likeness  to  a  polyp  is  very  striking :  the  chief 
differences  are  the  absence  of  tentacles  and  of  thread-cells.     The 
latter  structures,  however,  have,  we  believe,  been  detected  in  some 
Mediterranean  sponges  since  the  publication  of  Professor  Hackel's 
work.     Comparing  the  ^  Stammbaum  "  given  at  the  end  of  the  fint 
volume  with  that  in  the  third  edition  of  the  *  Schopfungsgeschichte ' 
(1872),  published  five  months  earlier,  we  find  that  the  author  now 
makes  all  sponges  descend  through  "  Archispongia,"  and  "  Protascus'' 
from    an  equally   hypothetical  "Gastnea,"  while   the    Coelenterata 
diverge  from  Protascus  as  Archydra.     This  makes  the  affinity  lesi 
close  between  Myxospongise  on  the  one  hand,  and  between  Calci- 
spongife  and  Coralligcna  on  the  other.     The  modification  brings  the 
Stammbaum  nearer  to    the    classifications    actually    used   by  other 
zoologists,  and  is  so  far  an  advantage.     With  regard  to  nomenclature^ 
Professor  Hackel  defends  the  proposal  which  he  made  in  1869  to 
revive  the  old  name  of  Zoophyta  (used  by  our  countryman,  Wotton, 
in  1552)  in  order  to  include  sponges  (or  Porifera)  and  Coelenterate 
(or,  as  he  prefers  to  call  them,  Acalephas).     Admitting  the  justice  of 
the  classification,  there  seems  no  sufficient  justification  for  the  chaoge 
of  names.     1.  Priority  belongs  to  the  name  given  by  those  who  firflt 
establish  true  affinities,  and  not  to  vague  and  fanciful  names  given 
two  hundred  years  before  Linnieus.     2.  To  say  **  Zoophyta"  is  bo 
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wone  a  name  to  reriye  than  "  Yermes"  is  safBciently  to  oandemn  it 
8.  Whether  the  cavity  in  a  sea-anemone  is  all  stomach  or  partly  peri- 
Tifloenl  may  admit  of  dispute,  bat  "  Coslenterata  "  only  affirms  that 
the  animal  is  hollow  ;  and  if  the  term  suggests  either  interpretation, 
it  nther  lends  itself  to  Professor  Hackel's.  4.  If  another  word  must 
be  invented  to  apply  to '  Anthozoa  (or  *'  Coralla  **)  and  Hydrozoa  (or 
^^Hydramedasas")  in  common,  Huxley's  ^  Nematophora,**  suggested 
in  1851,  is  just  as  good  as  **  AcalophsB,"  which  was  used  in  a  more 
lestricted  sense  by  Cavier.  But  it  is  not  impossible  that  before  Icmg 
ndiher  term  will  be  properly  ezclusive  of  sponges. 

The  Beprodudifm  of  the  Saprclegnioe. — A  rery  able  paper  on  this 
tnbjeet  appears  in  *  Hofineister's  Handbook '  (vol  ii.,  cap.  v.),  from  the 
pen  of  Dr.  Anton  de  Bary.     This  is  translated  Ycry  fully  by  Mr.  M. 
C.  Cooke,  li.  A.,  in  the  February  number  of  his  '  Grevillea.'    It  says 
thfti  ^  eodstence  of  a  sexual  generation  in  a  certain  number  of  Fungi 
hfts  Utterly  been  demonstrated.    *'  The  Mucorini  offer  an  example  of  a 
0(^mktiun  which,  in  my  idea,  and  that  of  M.  Hofmeister,  is  a  particu- 
lar fium  of  this  mode  of  generation ;  and,  since  Micheli  and  Bulliard  a 
moltitade  of  Fungi  are,  at  any  rate,  supposed  to  possess  sexes,  flowers, 
lathers,  &c.     We  will  first  quote  the  ^prolegnisB,  the  sexual  organs 
ind  the  fecundation  of  which  were  first  discovered  by  M.  Pnngsheim, 
ind  described  by  him.  In  the  types  which  may  be  imagined  to  bo  moniB- 
doas,  such  as  the  Saprolegnia  monoica,  the  Pyihium  and  our  Aphano* 
■yoet,  the  female  organs  consist  of  oogonia,  that  is  to  say,  of  cells 
which  are  at  first  globose,  and  rich  in  plastic  matters,  which  most 
generally  terminate  short  branches  of  the  mycelium,  and  which  are 
bat  rarely  seen  in  an  interstitial  position.    The  constitutive  membrane 
of  the  adult  oogonium  in  Saprolegnia  mofwtca  is  re-absorbed  in  a  great 
number  ol  points,  and  is  there  pierced  with  rounded  holes.    At  the 
same  time  the  plasma  is  divided  into  a  larger  or  smaller  number 
of  distinct  portions  which  are  rounded  into  little  spheres,  and  separate 
from  the  walls  of  the  conceptacle,  in  order  to  group  themselves  in  its 
oeotre,  where  they  float  in  an  aqueous  liquid.     These  gonospheres 
are  then  smooth  and  bare  ;  on  their  surface  there  exists  no  membrane 
of  the  nature  of  cellulose.    In  the  genera  Pyihium  and  Aphanomyces^ 
•nd  in  some  of  the  Saprolegnice  all  the  plasma  of  the  oogonia  is 
eoudensed  into  one  solitary  central  sphere,  surrounded   by  liquid. 
During  the  formation  of  the  oogonium,  there  arise  from  its  pedicel, 
or  from  neighbouring  filaments,  slight,  cylindrical,  curved  branches, 
tometimes  twisted  around  the  support  of  the  oogonium,  and  which  all 
tend  towards  this  organ.      Their  superior  extremity  is  intimately 
applied  to  its  wall,  then  ceases  to  bo  elongated,  becomes  slightly 
i^ted,  and  is  limited  below  by  a  septum ;  it  is  then  an  oblong  cell, 
■lightly  curved,  filled  with  protoplasm,  and  intimately  applied  to  the 
oogoninm  ;  in  one  word,  an  antheridium,  or  the  organ  of  the  male  sex. 
^h  oogonium  possesses  one  or  several  antheridia.      Towards   the 
^  when  the  gonospheres  are  formed,  it  may  be  remarked  that  each 
^theridium  sends  to  the  interior  of  the  oogonium  ono   or  several 
tabular  processes  which  have  crossed  its  side  wall,  and  which  open  at 
*^'^^  extremity  in  order  to  discharge  their  contents.     Those,  while 
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thoj  are  flowing  out,  exhibit  some  very  agile  corpuiacles,  the  diameter 
of  which  is  barely  equal  to  *002  mm.,  and  which,  considoring  their 
resemblance  to  what  are  termed  *  spormatozoids '  in  the  VauchericRj 
ought  to  be  regarded  as  the  fecundating  corpuscles.  After  the  evacua- 
tion of  the  antheridia,  the  gonospheres  are  found  to  be  covered  with 
cellulose ;  they  then  constitute  so  many  oospores,  with  solid  walls,  if 
I  may  use  an  expression  specially  applied  to  the  algie  by  M.  Pring- 
shoim.  Phenomena  which  are  analogous  in  several  respects  and  have 
been  studied  in  the  VauchericB  and  other  confcrvsB,  as  also  direct 
observations  which  are  due  to  M.  Pringsheim,  do  not  permit  of  any 
doubt  but  that  the  cellulosic  membrane,  which  appears  on  the  surface 
of  the  gonospheres,  is  only  the  consequence  of  sexual  fecundation, 
and  that  this  ought  not  to  be  attributed  to  the  corpuscles  which 
issue  from  the  antheridea,  which  would  penetrate  into  the  gonospheres, 
and  unite  with  their  substance."  It  then  goes  on  to  deal  fully  with 
the  subject  for  two  or  more  pages,  but  we  have  not  space  to  proceed 
fiurther. 

Pathological  Appearance  of  the  Jaw  after  Beaection  of  the  McunUanf 
Bone, — Dr.  Groodwillie,  of  New  York,  recently  read  a  paper  partly  on 
the  above  subject  before  the  Medical  Society  of  his  county.  He  says 
that  on  making  a  section  of  the  tumour  through  the  longitudinal  direc- 
tion of  the  teeth,  there  was  to  bo  seen  the  following :  at  the  apex  of 
the  second  molar  tooth  there  was  a  small,  soft;  cyst,  containing  some 
pus,  and  for  a  short  distance  surrounding  this  the  bone  appeared  qmite 
cancellated,  but  the  rest  of  the  tumour  was  quite  dense  in  structure. 
The  pulps  of  the  canine  and  first  bicuspid  had  still  some  vitality,  but 
that  of  the  second  bicuspid  was  dead.  The  pulp-chambers  were 
decreased  in  size  by  a  deposit  of  osteo-dentine  to  Uieir  walls,  slight 
hypertrophy  of  the  oementum  on  the  fangs.  A  large  nerve  entered 
the  tumour  on  its  buccal  side.  The  microscopical  examination  of  this 
tumour,  as  made  by  Dr.  J.  W.  S.  Arnold,  shows  that  it  is  *'  composed 
of  cancellated  tissue  almost  entirely.  The  outer  edge  of  a  thin  layer 
of  more  compact  bony  tissue.  In  the  spongy  part  a  small  amount  of 
soft  marrow,  containing  the  usual  constituents  of  foetal  marrow,  t. «. 
medulla-cells,  and  myelo-plaxes  with  oil-globules." 

The  Union  of  Divided  Tendons, — ^A  paper  with  the  title  of  "  The 
Minute  Processes  in  the  Union  by  the  first  intention  of  Divided 
Tendons,"  by  Hcrr  Paul  Gieterbock,  of,  Berlin,  is  well  abstracted 
in  a  late  number  of  the  'Lancet.'  It  appears  that  the  observer's 
work  was  most  of  it  done  at  the  well-known  Brown-Institution  of 
LondoD.  The  exx)erimcnts  were  made  on  the  Achilles  tendons  of 
nearly  full-grown  white  rats.  The  tenddhs  were  never  entirely,  but 
only  partially  divided,  the  object  being  to  avoid  much  separation  of 
the  cut  surfaces,  and  any  considerable  effusion  of  blood,  which  neces- 
sarily occur  when  a  stretched  tendon  is  completely  divided.  The 
operation  watt  done  with  a  sharp-pointed  tenotome,  the  tendons  being 
removed  under  chloroform,  togoUicr  with  the  lower  portion  of  the 
muscles  of  the  calf.  The  rats,  the  author  states,  recover  from  this 
procedure  quickly,  and  without  any  marked  lameness  resulting,  pro- 
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vided  the  poeterior  tibuJ  artery  be  not  wounded.  The  tendons,  after 
being  pinned  ont  on  pieoefl  of  cork,  to  prevent  shrinking,  and  haying 
been  treated  with  chloride  of  gold  solution  (i  per  cent.)  and  spirit, 
gave  the  following  results : — Half  an  hour  after  the  o])eration  blood  is 
seen  to  be  eztravasated  between  the  cut  surfaces,  and  for  a  short  dis- 
tance under  the  sheath  of  the  tendon.  The  extravasation  does  not 
usoally  extend  deeply  into  the  funnel-shaped  wound,  but  the  latter  is 
filled  up  more  or  less  completely  by  a  process  of  the  sheath,  and  of 
the  connective  tissue  outside  the  sheath.  Twenty-four  hours  after 
the  operation  no  change  is  visible  in  the  tendon-cells,  particularly 
none  that  in  any  way  resembles  inflammation.  As  a  rude,  tJte  uxmnd  is 
almosi  enUrdy  JiUed  with  the  tissue  of  the  sheath,  so  that  any  ^^  plastic 
exudation  "  that  may  occur  must  be  very  small  in  quantity.  It  is  only 
exceptionally  that  the  latter  is  present  in  consideniblo  quantity,  in 
which  case  Uiere  is  only  a  small  process  of  the  sheutli  in  the  wound. 
In  preparations  treated  with  chloride  of  gold,  tlie  exudation  a])])ears 
as  a  yellow,  finely-granular  mass,  in  which  a  few  yowig  cells  are 
scattered.  The  sheath  itself  is  only  slightly  inflamecl  over  the  place 
of  the  incision.  If  the  tendon  be  examined  later  on,  little  change  is 
Bern  to  have  occurred  in  the  elementary  parts,  and  none  in  the  tendon- 
oells.  The  margins  of  the  wound  can  always  be  recognized,  and  a 
distinct  connection  between  the  contents  of  the  wound  and  the  sheath 
can  be  demonstrated.  It  can  also  be  shown  that  the  tissue  occupying 
the  wound  is  prolonged  at  the  edges  of  the  wound  between  the  separate 
bundles  of  fibrilho.  By  means  of  this  prolongation  of  the  tissue  of  the 
woond  into  the  interstices  of  the  tendon-cells,  the  edges  of  the  wound 
beeonie,  in  forty-eight  hours,  so  strong  that  considerable  force  is 
Teqmxed  to  make  them  give  way ;  and  after  seventy-two  hours  or  more 
mSir  separation  becomes  as  difficult  as  the  rupture  of  the  tendon  itself. 
The  tisnie  filling  the  wound  then  gradually  comes  to  occupy  less  room, 
its  oeUs  becoming  comparatively  more  approximated ;  and  in  a  week 
from  the  operation  the  previously  finely  granular  intercellular  sub- 
stance begins  to  assume  a  fibrillatod  structure.  In  three  or  four  weeks' 
iime,  when  the  fimnel-shaped  wound  has  become  linear,  nothing  definite 
ean  be  made  of  the  intercellular  substance  even  with  high  powers.  The 
author  cannot  ascertain,  from  direct  observation,  what  becomes  of  the 
majority  of  the  elements  of  the  tissue  occupying  the  wound,  but  is  of 
opinion  that,  in  deciding  this  point,  regard  must  be  had  to  the  amount 
of  original  inflammatory  swelling  of  the  sheath.  In  conclusion,  he 
flays,  "  whilst  on  the  one  hand  a  true  union  by  the  first  intention,  in 
its  histological  sense,  of  tendon  does  not  occur,  on  the  otiier  hand  I 
have  found  suppuration  very  rare  after  incomplete  Achillitomy  in  rats, 
and  where  it  does  happen,  the  tendon-tissue  takes  scarcely  any  part 
in  it" 

Insect  Musdes :  their  Structure. — The  following  are  stated  to  be  tlio 
condnsions  formed  by  Herr  Grunmach :  1.  That  the  structural  element 
of  the  transversely  striated  muscular  fibre  of  insects  is  the  "  columna 
mnscularis"  of  Eolliker  (muskel-sanlchen).  2.  That  the  columna 
muscularis  is  composed  of  a  clear  lustrous  matrix,  in  which,  at  definite 
distanflfiff  frt>m  each  other,  lie  dull  prismatic  bodies,  the  so-called 
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fiaroooB  elements,  which  are  either  all  of  equal  breadth  or  are  alter- 
nately broad  and  narrow.  3.  That  the  colomnfe  are  separated  from 
each  other  by  interfibrillar  or  interoolumnar  substance,  in  which  fat- 
molecules  and  other  granular  particles  are  suspended.  4.  That  a 
certain  number  of  these  columnsB  form  the  primitive  fasciculus  (fibre) 
of  muscle  which  is  invested  by  sarcolemma.  5.  The  so-called  yellow 
muscles  of  insects  are  to  be  included  with  the  other  transversely 
striated  muscles. 


NOTES  AND  MEMORANDA. 


The  Gull  and  Johnson  Controversy. — Apropos  of  the  late  discussion 
relative  to  the  structure  of  the  kidney,  as  to  whether  the  term  '*  arteruh 
capiUary  fibrosis"  is  correct  or  not,  the  *  Lancet'  has  the  following  leading 
article,  in  the  expression  of  which  we  entir^y  concur.  It  says : — We 
shall  look  with  much  anxiety  to  the  composition  of  the  committee, 
which  the  Society  very  properly  decided  to  appoint,  for  the  micro- 
scopic investigation  of  the  true  nature  of  those  appearances  in  vessels 
to  which  Sir  W.  Gull  and  Dr.  Sutton  have  given  the  distinctive  name 
of  "  arterio-capillary  fibrosis."  Assuredly  it  ought,  as  far  as  possible, 
to  consist  of  competent  microscopic  observers  who  have  not  in  any  way 
adopted  a  definite  view  on  the  subject.  We  think  it  is  easy  to  see  that, 
as  regards  mere  histological  fact,  there  is  certainly  something  to  be 
said  for  both  sides.  Both  among  the  very  beautiftil  preparation  exhi- 
bited 4)y  Dr.  Johnson  and  among  those  shown  by  his  opponents  there 
are  many  which  appear  to  exhibit  undoubted  evidence  of  such  a  hyper- 
trophy of  the  muscular  coats  of  arteries  as  Dr.  Johnson  contends  for; 
but,  on  the  other  hand,  we  should  be  greatly  surprised  if  it  were  ulti- 
mately proved  that  there  are  no  further  changes  of  the  arterial  walls  in 
granular  renal  disease.  Certainly  it  is  not  thus  that  one  feels  inclined 
to  explain  several  of  the  preparations  which  have  been  exhibited  ;  nor 
can  the  hypothesis  of  glycerine-modification  be  received  as  a  sufficient 
explanation  of  the  discrepancy.  Moreover,  it  is  very  widely  felt,  we 
believe,  among  the  best  clinicians  of  London,  that  the  clinical  history 
of  degenerative  disease,  as  observed  both  in  hospitals  and  in  private 
practice,  gives  a  very  large  number  of  instances  in  which  everything 
seems  to  point  to  various  other  portions  of  the  systemic  circidatioii, 
and  not  to  the  renal  vessels,  as  the  commencement  of  the  series  of 
degenerative  diseases  of  which  granular  renal  disease  may  form  a  part 

Microscopical  Experiments  on  Insects'  Compound-Eyes. — Dr.  F. 
W.  Griffin,  of  the  Bristol  School  of  Chemistry,  sends  us  the  following 
note  which  he  has  had  inserted  in  the  '  World  of  Science.'  Any  tole- 
rable "  mount "  of  a  beetle's  eye  will  show  more  or  less  of  the  results 
hereafter  described,  but  to  obtain  the  more  striking  effects  it  should 
be  prepared  with  great  care.  From  a  shape  more  or  less  semi-glo- 
bular, it  has  to  be  flattened  out  to  a  perfect  plane,  that  all  the  images 
in  the  field  should  be  in  focus  togother,  yet  this  must  be  accomplished 
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without  materially  altering  the  form  of  the  indiridual "  lenses,"  which 
wonld  impair  the  distinctness  of  the  images  produced  by  them.  Judg- 
ing from  numerous  specimens  of  his  mounting  which  the  writer  has 
had  occasion  to  examine  at  different  times,  he  can  recommend  Mr. 
Bamett  as  an  excellent  prepare!*  of  these  '*  eyes  "  (as  well  as  of  insects 
in  general,  grouped  diatoms,  wood-sections,  <&c.),  and  whose  mounts 
may  be  relied  on.  To  obtain  all  the  effects  which  can  be  got  from 
this  beautiful  object  requires  some  patience,  care,  and  skill.  No  in- 
structions can  supply  the  place  of  these  qualities,  but  we  will  endea- 
your  to  make  our  hmts  as  plain  and  practical  as  possible.  We  will 
first  consider  the  mode  of  operating  by  daylight,  which  is  the  easiest  to 
work  with,  and  admits  of  the  greatest  variety  of  effects.  That  we  may 
see  the  images  at  all,  we  must  know  where  to  look  for  them,  which  is 
on  the  very  summit  of  the  quasi-lenses,  or  possibly  a  little  above.  One 
general  rule  will  suffice  for  finding  them  with  any  ^'  power "  or  ar- 
rangement. First,  focus  down  to  the  hexagonal  framework,  which  is 
the  lowest  part ;  when  this  is  distinct  the  raised  comeules  will  be 
utterly  lost.  Then  rack  slowly  back,  the  projecting  rounded  comeules 
will  come  into  view  as  their  reticulated  "  setting  "  fades  away.  Con- 
turne  racking-up  till  they  in  turn  disappear  in  a  general  haze,  which 
will  be  near  the  point  required.  Now  pass  a  steel  pen  or  similar 
object  between  the  mirror  and  stage  with  its  broad  side  presented  to 
both.  With  slight  focussing,  a  perfect  image  of  it,  moving  backward 
and  forward,  will  be  seen  in  each  of  the  so-called  '^  facets  "  of  the  eye. 
With  the  writer's  own  slide,  viewed  with  a  1-iuch  objective  and  a  large- 
field  ocular  (a  ^  Eelner  "  gives  the  finest  effect  with  all  such  '^  show- 
Ql)|ectB"),  nearly  2000  separate  images  are  seen  at  once  well  focussed. 
With  ^inch  or  ^-inch  objectives  the  size  and  distinctness  of  the 
images  are  greatly  increased,  but  their  number  is,  of  course,  dimi- 
nished in  proportion.  Still  even  the  ^inch  gives  150  ocelli  in  the 
field.  Eitiier  the  plane  or  concave  mirror  may  be  employed,  but  the 
latter  ia  probably  preferable.  A  capital  and  appropriate  object  with 
the  higher  powers  is  a  dead  house-fly,  stuck  on  a  pin  passing  through 
a  piece  of  cork,  which  may  be  held  by  a  stiff  wire  attached  to  any 
stand  or  support  placed  on  the  right-hand  side  of  the  mirror.  The 
nearer  the  object  is  brought  to  the  stage,  the  larger  its  image  will 
ai^iear,  while  approximation  to  the  mirror  diminishes  the  apparent 
nseu  Further,  by  suitably  directing  the  mirror,  we  can  make  window- 
bam,  sash-fastenings,  blind-tassels,  &c.,  appear  in  each  ocellus,  though 
■mall  and  somewhat  indistinct.  The  size  and  perfection  of  definition 
of  such  images  may  be  greatly  increased  (put  in  by  composition)  by 
employing  with  a  ^inch  a  1-inch  objective  as  an  achromatic  con- 
doDaer,  By  racking  this  up  or  down,  the  size  or  definition  of  the 
image  may  be  r^pilated  to  a  nicety.  A  blind-tassel  may  thus  be  mag- 
nified 80  as  nearly  to  fill  the  whole  area  of  the  comeules,  or  be  more 
than  half  an  inch  in  diameter,  while  each  "  strand  "  will  be  distinctly 
leeii,  and  even  the  mottling  of  a  fly's  wing  will  be  plainly  visible.  If 
the  tassel  be  set  swinging,  the  effect  will  be  amusing,  and  if  it  be  drawn 
aside  and  an  outstretched  hand  with  the  fingers  in  rapid  movement  be 
pat  in  its  place,  the  appearance  of  150  frantic  extremities  in  simulta- 
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neons  motion  will  be  fonnd  Indicrons  in  tbo  extreme.  A  friend  of  ons 
snbetitnted  a  jointed  toy  suspended  from  the  sash-fastener  by  an  india 
rubber  string,  and  he  describes  the  effect  when  it  was  set  going  m 
comical  exceedingly !  Nay,  more,  perfect  pictures  may  be  obtained  ii 
each  ocellus  when  the  1-inch  condenser  is  used  with  a  ^-inch  objectifc 
A  group  of  trees  at  some  little  distance  from  the  window  may  be  thn 
sharply  depicted,  their  leaves  and  branches  waving  in  the  wind ;  am 
the  writer  has  had  a  panoramic  view  of  blue  sky  with  white  (dondi 
minute  but  clearly  defined,  flying  across,  all  multiplied  150  times 
Many  persons,  however,  object  that  these  figures  are  not  roall] 
formed  by  the  lenses  of  the  eye  itself,  but  that  any  image  presentee 
to  it  is  merely  repeated  in  it  by  refraction.  When  an  objective  ii 
used  beneath  as  an  achromatic  condenser,  this  doubt  not  only  secmi 
plausible,  but  it  is  impossible  to  disprove  it  directly.  Still  it  is  eas] 
to  show  the  optical  completeness  of  the  ocelli,  and  that  their  lens 
like  action  is  an  absolute  fact.  To  do  this,  set  tlie  microscope  hori' 
zontally,  and  then  raise  the  fore  part  of  the  stand  so  that  the  axis  a 
the  body  is  in  a  line  with  the  upper  part  of  a  window  five  or  six  yardi 
distant,  llio  mirror  being  removed,  there  will  then  be  absolutely 
nothing  behind  the  "eye**  but  the  slip  of  glass  on  which  it  ii 
mounted,  yet  with  a  ^-inch  or  j^-inch,  the  steel  pen  will  show  clearlj 
and  with  the  ^-inch  a  picture  of  the  window,  with  curtains,  tassels,  &o. 
and  even  objects  outside,  will  be  seen  in  each  oomeule,  though  smal 
and  rather  indistinct.  If  a  large  profile  fetce  or  figure  is  cut  out  o 
brown  paper  and  stuck  on  a  window-pane,  it  will  show  very  well ;  on 
if  a  person  stands  on  a  chair  against  the  light  and  raises  the  hands  U 
the  head,  no  one  observing  the  effect  could  doubt  for  a  moment  tha 
the  "  eye"  continues  to  perform  the  same  work  which  it  formerly  die 
daring  life.  By  lam^ight  our  range  is  far  more  limited.  The  pla» 
mirror  gives  only  a  small  speck  of  light  in  each  of  the  comeules 
which  with  1-inch  appear  like  minute  nodules  of  a  dull  red  colour 
much  resembling  some  of  the  thick  discoid  diatoms  (Casdnodiseea 
AuUwodiscecBj  &c.)  when  viewed  dry.  The  concave  mirror  produoa 
a  troublesome  image  of  the  flame  of  the  lamp.  On  parallelizing  thi 
light  by  a  buirs-eye,  this  image  is  got  rid  of,  and  the  steel  pen  i^wi 
very  well  with  ^-inch  or  ^-inch,  but  to  obtain  really  good  effects  the 
1-inch  must  be  used  as  an  achromatic  condenser,  with  bull's-eye  and 
concave  mirror.  Then  the  fly  or  similar  objects  (a  small  transpareni 
photo-portrait  has  been  suggested)  will  come  out  admirably,  but  i 
patient  adjustment  of  all  the  appliances  should  be  tried — of  the  lamp 
bull's-eye,  mirror,  and  condensing-objoctive,  as  well  as  exact  focuB- 
sing  of  the  "  power"  employed.  We  read  in  the  *  Monthly  Micro* 
scopical  Journal,*  No.  42,  that  at  a  soiree  of  the  Croydon  Microeoo- 
pical  Club  in  November,  1871,  Mr.  Butler  exhibited  an  eye  of  beotk 
magnified  400  times  (probably  by  a  j:-inch  and  a  highish  ocular),  show- 
ing in  every  facet  the  moving  seconds-hand  of  a  watch  reflected  into 
it.  We  do  not  know  the  precise  means  by  which  tliis  curious  resnlt 
can  be  satisfactorily  accomplished.  If  direct  sunlight  is  allowed  to 
fall  on  the  mirror  when  a  low  power  (1-inch  or  |-inch)  is  employed 
on  the  "  eye,"  beautiful  and  vividly-coloured  geometrical  pattenu 
are  seen  in  it,  changing  like  a  kaleidoscope  with  every  alteration  in 
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focussing.      The  appearances  are  eminently  beaniifol,  but  of  oonrso 
entirelj  illusory.     The  foregoing  obseryaiions   were  made   with  a 
monocular  microscope,  the  writer  not  happening  to  hare  a  binocular 
&t  the  present  time.     He  does  not  apprehend,  howerer,  that  it  would 
occasion  any  notable  difierence.    In  conclusion,  some  of  your  younger 
leaders  may  desire  to  know  the  method  of  calculating  the  number  <if 
ocelli  in  any  compound  eye  which  they  may  happen  to  possess,  or  the 
iniml)er  contained  in  the  field  with  the  higher  powers.     The  arith- 
metical rule  for  finding  the  number  of  square  inches  in  a  circular 
pkue  is  to  multiply  half  the  diameter  in  inches  by  half  the  circum- 
feiCBce,  the  latter  being  three  times  the  diameter,  or,  more  precisely, 
IB  22  to  7.     Thus  a  disk  8  inches  in  diameter  will  contain  48  square 
iodieft,  for  8  X  3  =  24,  the  half  of  which  is  12.     This  multiplied  by 
4  (ibo  arani-diameter)  gives  48  square  inches  as  the  superficial  area. 
li^ow,  bj  counting  the  number  of  ocelli  in  a  straight  lino  across  Uio 
MA  in  the  vertical  and  horizontal  directions,  and  substituting  the 
voaben  bo  found  for  the  inches  in  the  above  eiample,  we  shall  gain 
^Mred  result.     Thus,  in  the  field  given  by  the  j-inch  and  ocular 
tltidi  tiw  writer  used,  there  were  14^  of  the  ocelli  in  each  direction, 
^*luch,  calculated  out,  gives  150  in  all.     With  the  whole  eye,  some 
ftllowuioe  must  be  made  if,  instead  of  being  truly  circular,  it  is  oval, 
or  imgnlar  in  outline.     Ours  has  an  average  of  51  **  facets  "  each  way 
^  tbe  plane  part,  besides  others  on  the  rounded  edges,  which  gives 
i^ly  2000  optically  available. 


I 
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"Spumous  Appeakances  in  Microscopical  Research." 

To  the  Editor  of  the  *  Monthly  Microscopioii  J  our  mil. ^ 

fin,— The  test  Podara,  with  some  conditions  of  illumination,  dis- 

i%>»  variety  of  indications  of  false  structure,  arising  from  tha 

Pf^^oUff  form  of  the  longitudinal  ribbings.     Ribs  in  such  a  direction, 

^  from  quill  to  point,  are  characteristic  of  all  the  lepidopteroua 

Kalefl,  and  the  Podura  forms  no  exception ;  in  this  they  are  undu- 

'^^g,  and  at  the  end  of  each  '^  note  "  marking  the  rib  drops,  and 

ipui  rises  with  an  increasing  expanse.     With  a  good  object-glasa 

fw  continuity  is  unbroken,  and  readily  seen  and  li'accd.     I  am  not 

^liQed  to  reopen  the  discussion  at  present,  but  take  my  stand  for 

^  positive  assertion  from  having  examined  torn  specimens  with 

^  partly  isolated  or  displaced,  so  as  to  give  a  clear  idea  of  their 

'*'^;  I  have  collected  a  number  of  these  with  the  view,  if  requisite, 

^proving  the  structure  by  photographs  of  fragments.* 

^  Besides  examples  of  longitadimil  and  cross  fractures,  I  have  a  fine  slide  of 
2*  Podura  mounted  by  Bichard  Beck,  kindly  pn-si-nted  to  mo  hy  Dr.  (»ray, 
^ooYer  has  evidently  shifted  or  spun  roun  I  while  pressing  on  a  lar«e  scale, 
r^ng  (he  memhraue  in  the  middle  of  the  specimen,  and  taking  with  it  tho 
"*ctuitti  ribs  at  the  spot.  8ome  of  the  club  markings  are  twisted  tran aversely, 
!J*so  far  that  the  thick  end  lays  tho  revtiae  way,  as  clearly  and  definitely  as  a 
**^f  turn  given  to  the  handle  of  a  c^pying-presH. 


186  CORRESPONDroCE. 

Dr.  Pigott  seems  not  to  have  seen  or  recognized  such  fragments, 
and,  perhaps,  never  can  do  so,  as  they  must  oyertnm  his  long^oherished 
bead  theory,  a  fallacy  in  the  Podura  caused  by  broken  refraction  ob- 
tained by  an  illumination  that  obscnres  the  ribs  and  substitutes  a  host 
of  false  beaded  appearances  in  their  stead ;  and  it  is  thns  attempted  to 
be  shown  that  the  so-termed  spines  are  spurious.  In  the  Seira  Bwku 
only  three  or  four  of  these,  with  sharp  cut  outlines,  occupy  the  whole 
length  of  the  scale,  more  like  the  "  Irishman's  shillelali ".  that  Br. 
Pigott  once  tried  to  floor  me  with.  Against  his  numerous  articles  on 
this  one  subject  I  have  recently  said  nothing,  as,  whatever  leisure  he 
may  find  to  pen  them,  I  could  not  well  spare  the  time  to  reply ;  fat 
with  noteworthy  perseverance  he  has  for  years  past  written  the  aame 
thing  again  and  again  on  this  scale,  with  every  variety  of  paraphiaae^ 
to  keep  alive  his  darling  idea.  When  all  the  permutations  are  at 
length  exhausted,  I  may  perhaps  come  forward  with  the  evideooa 
At  present  I  am  indifferent,  because  out  of  all  my  numerous  micio* 
scopical  friends,  I  cannot  call  to  mind  one  that  will  uphold  his  views 
in  this  particular.  But  after  I  called  his  optics  in  question,  and  ooii* 
trovert(^  his  statement  concerning  the  admission  through  immeoreioB 
lenses  of  larger  apertures  than  those  due  to  recognized  theory,  aa 
advocate  from  over  the  Atlantic  has  taken  up  the  argument  in  sock 
a  style,  that  Dr.  Pigott  might  well  exclaim,  ''Save  me  frtxm  my 
friends ! " 

The  Lepisma  sacchartna  was  investigated  by  my  esteemed  friend, 
the  late  Bichard  Beck,  mauy  years  ago,  who  showed  that  in  this  objeet 
spurious  markings  (something  similar  in  appearance  to  those  on  Podma) 
were  formed  by  the  crossing  of  oblique  strisB,  but  he  never  believe^ 
in  consequence,  that  the  Podura  spines  arose  from  a  similar  oauie. 
This  oblique  refractive  phenomenon  has  been  very  palpably  shown 
by  Mr.  Hennah  s  experiments  with  glass  rods.  Dr.  Pigott  seems  to 
claim  these  investigations  as  his  own.  My  name  having  been  called 
in  again,  I  enter  an  appearance,  lest  silence  should  be  construed  into 
acquiescence.  I  bide  my  time,  till  then,  whether  Dr.  Pigott  stands 
forward  either  prophet-like  to  warn  us  betimes,  assuming  a  keenness 
of  vision  and*  discrimination  far  beyond  his  purblind  fellow-mortali, 
or,  as  a  more  congenial  character,  in  ''  discharging  a  duty  as  a  retired 
physician  in  boldly  denouncing  **  that  which  may  involve  a  verdict  of 
human  life  I     I  shall  still  trust  to  my  own  eyesight  for  my  guidance. 

Yours  very  truly, 

F.  H.  WSNHAM. 


Mr.  Stodder's  Bemarks  on  Eupodisous  Aroub. 

To  the  Editor  of  the  •  Monthly  Microscopical  JoumaV 

81B, — ^I  am  glad  to  find  that  my  paper  on  Eupodiscits  Argus  hsf 
excited  the  attention  of  American  observers,  and  beg  to  make  a  few 
remarks  on  Mr.  Stodder^s  paper  in  the  '  Lens.' 

I  have  already  explained  that  my  remarks  had  no  pretensioiis  to 
be  exhaustive  of  the  structure  of  E,  Argus,  but  I  still  think  them 
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soon  publish  his  researches  into  the  stractnre  of  Coacinodisau  Oevlui 
Iridis,  as  his  mode  of  showing  an  inner  layer  is  very  instmetiTa 
Two  of  Mr.  Stodder  s  figures  (3  and  4^ — one,  representing  rery  irre- 
gular hexagons,  with  indistinct  markings;  and  the  other,  irregular 
hlack  dots — appear  to  me  to  be  affected  by  distortion,  as  well  as  in- 
eompleteness.  His  figure  3,  more  regular  hexagons  with  central  bright 
spots,  is,  I  think,  true  under  certain  conditions  of  illumination,  with 
imperfect  resolution.  The  central  marks  in  these  hexagons  I  conclude 
vesult  from  the  action  of  the  loujer  layer.  Fig.  5  in  Mr.  Stodder*8 
paper  is  not  reconcilable  with  anything  I  have  seen.  I  believe  the 
true  formation  to  be  much  more  symmetrical,  and  also  more  complex. 
I  must  leave  microscopists  who  study  chemical,  as  well  as  optical, 
probabilities,  to  consider  how  far  I  am  justified  in  thinking  diatom 
cilloa  to  be  uniformly  deposited  in  spherules.  Many  individual 
ili^^nwp^  show  no  spherules  with  means  at  present  in  use,  but  I  know 
no  group  in  which  they  are  not  apparent,  and  as  objectives  and  modes 
ci  illomination  improve,  more  and  more  spherules  are  seen.  They 
can  now  be  traced  in  many  species  close  to  the  limits  of  (present), 
optical  visibility ;  I  see  no  reason  why  they  should  be  supposed  not  to 
exist  beyond  it. 

I  quite  agree  with  Mr.  Stodder  in  noticing  that  in  many  diatoms 
(Gosclnodisci,  <&c.)  lines  of  fracture  pass  through  the  apparent  de- 
preasionfl)  showing  them  to  be  the  weakest  parts.  In  most  of  such 
eaasB  the  hexagonal  borders  appear  to  me  composed  of  beads,  and  in 
many  cases  the  floors  of  the  hexagons  are  beaded  too.  The  lines 
of  frictttre  can  often  be  traced  to  paRR  between  the  rows  of  these  minute 
beads,  just  as  Mr.  Wenham  showed  in  the  case  of  Pleuroeigma^  &c 

ILr.  Stodder  thinks  me  wrong  in  objecting  to  the  terms  "  areohe" 
and  *'  oalloles  "  being  applied  to  diatom  markings.  I  do  so  because 
I  do  not  believe  the  diatom  marks  coincide  in  character  with  the 
in  other  plants  known  by  those  names. 

I  remain,  &c., 

IM  MarcK  1873.  HxNRT  J.  SlAOK. 
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BoYAii  Microscopical  Society. 

King's  College,  March  5, 187S. 

Charles  Brooke,  Esq.,  President,  in  the  chair. 

The  President  said  he  felt  some  little  diffidence  in  occupying  the 
chair  for  the  second  time  as  their  President ;  he  should  not  have  thought 
of  doing  so  himself,  and  he  must  ask  them  to  consider  him  as  a  8^p.gap 
(No  I  No  1  from  a  number  of  Fellows),  because  it  unfortunately  ^app^xjed 

VOL.   IX.  ** 
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that  two  gentlemen,  whom  it  was  thought  desirable  to  have  as  Presi- 
dents, had  been  prevented  from  accepting  the  office.  He  trusted  that 
with  this  explanation  they  would  receive  his  humble  services  daring 
the  coming  year. 

The  minutes  of  the  preceding  meeting  were  read  and  confirmed. 

A  list  of  donations  to  the  Society  was  read,  and  the  thanks  of  the 
Society  were  voted  to  the  donors. 

The  Secretary  announced  that  the  special  vote  of  thanks  passed  at 
the  last  meeting  had  been  sent  to  Mr.  Hogg,  and  duly  acknowledgad 
by  him. 

The  Secretary  read  the  following  letter  which  he  had  received  that 
day,  in  explanation  of  an  error  which  had  been  printed  in  a  former 
number  of  the  Journal,  and  which  had  been  noticed  in  the  number  for 
March. 

2,  Lansdowne  CBEtfcmfT,  W.,  March  5,  1873. 

Mt  dear  Ms.  Slack,~I  shall  feel  obliged  if  you  will  communicate  to  th« 
meeting  to-night  that  I  admit  I  have  made  an  error  at  page  52  by  inadverteiiM 
and  hMte,  The  magnifying  power  should  be  one  more  than  the  distance  of 
distinct  vision  divided  by  the  focal  length,  instead  of  one  less;  so  that  the 
examples  will  read  84-  times  instead  of  B| ;  81  instead  of  79.  I  regret  the  error; 
but  console  myself  with  the  sentiment  that  wo  are  none  of  us  infallible. 

I  am,  yours  very  truly, 

G.  W.   ROYSTON-PlGOTT. 

The  Secretary  exhibited  to  the  meeting  a  pattern  chimney  fat 
microscope  lamps  which  had  been  placed  in  his  hands  by  Mr. 
Wenham.  It  was  a  cylindrical  brass  tube  with  a  space  cut  out  of  one 
side  of  it,  this  being  closed  by  an  ordinary  plain  glass  slide  held  in 
its  place  by  means  of  a  spring  clip.  The  chimney  itself  was  in- 
destructible, and  if  the  slip  of  glass  got  broken  by  accident,  it  could, 
of  course,  be  very  easily  replaced.  He  also  wished  to  mention  that 
at  the  last  meeting  some  slides  were  sent  to  the  Society  from  Mr.  Allen, 
of  Felstead ;  they  contained  some  crystals  obtained  from  a  liquid  dis- 
tilled from  coke,  as  described  in  the  last  number  of  the  Journal,  al 
page  125.  There  was  not  time  then  to  say  much  about  them,  but 
having  had  his  attention  directed  to  it,  and  having  in  his  greenhouse 
a  slow-combustion  coke  stove,  he  had  obtained  and  examined  some  of 
a  similar  liquid.  He  found  that  when  the  coke  was  wet  or  impure  a 
great  deal  of  matter  came  over,  it  appeared  to  be  a  mixture  of  tar  with 
a  corrosive  fluid.  On  a  damp  day^  it  formed  freely,  and  it  was  so 
corrosive  that  it  perfectly  riddled  a  piece  of  ordinary  tinned  iron 
piping  placed  to  receive  it.  He  had  sent  some  which  was  unusually 
free  from  tar  to  Mr.  Bell,  who  had  kindly  examined  it. 

Mr.  Bell  said  that  he  found  the  crystals  deposited  on  evaporation 
to  be  proto-sulphate  of  iron.  The  liquid  contained  sulphuric  acid ; 
there  was  also  with  them  a  little  hydrochloric  acid.  Probably  in  the 
first  instance  the  sulphur  was  given  off  from  the  coke  as  sulphurous 
acid,  and  this,  by  contact  with  the  air  and  moisture,  would  become  free 
sulphuric  acid,  the  action  of  which  upon  the  iron  would  of  course  be 
very  rapid. 

Mr.  Richards  reminded  the  meeting  that  he  had  some  time  ago 


PROdEDINOS  OF  SOCIXTIBflL  189 

introduced  a  metallic  chimney  for  microscope  lampa,  similar  to  the  one 
brought  there  that  evening,  but  he  used  to  put  a  glass  tnbe  inside, 
which  he  thought  was  more  simple. 

Mr.  Wenhfljn  explained  that  his  idea  in  making  that  chimney  was 
not  so  much  for  simplicity  as  for  the  purpose  of  providing  one  in 
which  a  blank  slide  could  be  made  available  in  case  of  breakage,  that 
being  a  thing  which  everyone  was  sure  to  possess.  He  had  tried  the 
plan  of  putting  an  exterior  tube  to  increase  the  draught,  but  he  fomid 
that  it  did  not  succeed. 

The  Secretary  thought  that  Mr.  Wenham's  idea  was  a  good  one, 
and  would  relieve  microsoopists  from  a  great  deal  of  troubhs  if  they 
happened  to  be  away  in  the  country.  He  found  that  he  never  could 
get  such  a  thing  as  a  chimney  for  a  microscope  lamp  at  a  country 
shop,  and  the  consequence  was,  that  if  he  met  with  an  accident  to  his 
chimney  he  had  to  wait  until  he  visited  London  before  he  could  get 
another. 

Mr.  Beck  observed  that  this  chimney  was  cylindrical,  and  many 
paraffin  lamps  had  flat  wicks,  and  would  not  burn  well  with  a  straight 
chimney ;  they  required  one  bulged  out  at  the  bottom  and  tapering 
towards  the  top.  His  own  idea  was  that  a  flat  wick  lamp  was  far 
superior  to  any  other  for  microsoope  use,  because  so  much  better  light 
couM  be  obtained  by  using  it  with  the  flame  turned  edgeways. 

Mr.  Wenham  said  that  the  chimney  which  he  had  brought  was 
used  on  a  flat  wick  lamp  ;  it  slightly  elongated  the  flame,  but  was  found 
to  bum  very  well. 

The  President  said  that  many  years  ago  when  he  had  occasion  to 
go  carefiolly  into  the  subject  of  lamps,  he  found  that  the  best  flame  was 
obtained  by  a  flat  wick  bent  into  a  circular  arc  ;  this  would  always  bum 
in  a  straight  chimney. 

Mr.  Kchards  had  used  a  small  circular  wick  in  his  lamps. 

A  paper  was  read  by  the  Secretary,  entitled  ^Some  Additional 
Notes  cm  the  Microsoope  and  Micro-spectroscope,"  by  Mr.  E.  J.  Gayer, 
SmgiMm  H.M.  Indian  Army,  being  a  continuation  of  his  paper  upon 
tb*  some  subject  read  at  the  December  meeting.  (The  paper  will  bs 
fbond  at  page  147.) 

A  vote  of  thanks  to  Mr.  Gayer  for  his  paper  was  unanimously 
carried. 

A  paper  was  also  read  by  the  ^ocretary,  "  On  a  Minute  Plant  found 
in  an  Incrustation  of  Carbonate  of  Lime,'*  by  Dr.  Maddox ;  the  paper 
was  illustrated  by  coloured  drawings  and  specimens  exhibited  under 
the  microscope.     (The  paper  will  be  found  at  page  141.) 

The  thanks  of  the  Society  were  unanimously  voted  to  Dr.  Maddox 
for  bis  communication. 

The  Secretary  hoped  if  any  gentlemen  present  had  paid  special 
attention  to  this  subject,  that  they  would  look  at  the  object,  and  give 
the  meeting  the  beneflt  of  their  opinions.  It  was  curious  that  this 
plant  was  so  much  better  preserved  than  the  other  vegetable  matter 
with  whidi  it  was  associated ;  this  would  seem  to  show  that  it  was  of 
more  recent  growth.  He  also  observed  that  Dr.  Maddox  stated  that 
it  did  not  seem  to  be  parasitic  on  the  moss. 

P  2 
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The  President  thought  that  it  must  be  a  plant  growing  in  t 
interstices  of  the  calcareous  concretion. 

Mr.  T.  C.  White  inquired  whether  other  plants  in  the  neig^iboi 
hood  were  also  incrusted.  He  thought  this  would  be  the  case  if  t 
water  were  highly  charged  with  lime. 

The  Secretary  said  that  such  would  no  doubt  be  the  case  ;  indei 
any  substance  placed  in  a  highly-charged  spring  would  in  ti] 
become  semi-fossilized  in  the  same  manner. 

At  the  next  meeting,  on  the  2nd  of  April,  Mr.  W.  E.  TtA 
V.P.B.M.S.,  will  read  a  paper  on  '*  The  Development  of  the  Sturgeo 
Facial  Arches,"  and  Mr.  Henry  Davis  will  read  one  on  '*  A  new  CSoi 
dina :  with  the  result  of  experiments  on  the  Desiccation  of  Rotifers. 

Donations  to  the  Library,  from  Feb.  5th  to  March  5th,  1873  :— 

From 

Lrfind  and  Water       The  £d^ 

Nature.    Weekly      ..      .. DiHo, 

AthensBUin.    Weekly       *    IHtto. 

Society  of  Arts  Journal Socishf, 

Quarterly  Journal  of  the  Geoloja^ical  Society,  No.  113       Ditto, 

Transactions  of  the  Northutuberland  and  Durham  Natural  History 

Society,  Vol.  10,  Part  II "  ..      ..  Ditto, 

Bulletin  de  la  Soci^t^  Botanique  de  France,  2  parts Ditto. 

Edward  Cresswell  Baber,  L.II.C.P.  Lond.,  &c.,  was  elected  a  Fell< 
of  the  Society. 

Waltkr  W.  Esivn, 

Assist.-Secretary, 


Medical  Miorobcopical  Society. 

At  the  second  Ordinary  Meeting  of  this  Society,  held  at  the  Boy 
Westminster  Ophthalmic  Hospital,  Friday,  Feb.  2l8t,  Jabez  Hog 
Esq.,  President,  in  the  chair,  the  minutes  of  the  previous  meetu 
were  read  and  confirmed.  The  Secretary  announced  that  six  mia 
scope  lamps,  as  well  as  a  cabinet  for  the  use  of  the  Exchange  ai 
Cabinet  Committee,  had  been  purchased  since  the  last  meetings  ai 
the  President  notified  that  the  Committee  had  decided  to  provide  t 
and  coffee  at  the  meetings  in  future. 

Thirty-three  gentlemen,  proposed  at  the  last  meeting,  were  du 
elected,  and  twenty-eight  others  proposed  for  election  at  the  ne 
meeting. 

The  President  then  called  upon  Dr.  Pritchard  to  read  his  pap 
"  On  the  Cochlea."    See  p.  150. 

In  the  discussion  following  the  reading  of  the  paper,  the  Preside 
asked  whether  Dr.  Pritchard  had  tried  staining  the  nerves  with  ohl 
ride  of  gold,  and  also  whether  he  had  succeeded  in  setting  up  inAuo 
matory  action  in  the  cochlea  previous  to  the  death  of  the  anint 
experimented  upon. 

Mr.  Cretin  asked  whether  the  animals  used  by  Dr.  Pritchard  wo 
similar  to  those  employed  by  previous  investigators. 

Mr.  Schafer  considered  that  the  form  of  the  rods  was  a  qnestic 
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which  would  never  be  settled.    He  asked  why  Dr.  Pritcluad  did  not 
mention  the  striation  of  the  rods,  as  this  was  to  be  seen  by  teasing 
with  bichromate  of  potash,  and  stated  that  he  had  traoed  the  fibrilla- 
tion along  the  onter  rods  and  into  the  membrana  basilaris  in  osmic 
add  preparations.     The  fact  that*  the  rods  increased  in  size  towards 
the  apex  of  the  cochlea,  he  beliered  had  been  preyionslj  mentioned  by 
Bome  Grerman  author.     He  considered  that  teazed  preparations  were 
\)eitter  for  examination  than  sections,  and  doubted  with  Holmholts 
w^ieiher  the  rods  vibrated  as  they  were  stated  to  do,  since  they  were 
finnly  fixed  the  one  to  the  other.     He  asked  if  cells  existed  between 
the  rods,  and  said  he  considered  it  easy  to  demonstrate  cilia  on  the 
nds,  tnd  accounted  for  Dr.  Pritchard's  not  having  seen  them  by  the 
iact  that  he  used  chromic  acid  in  the  preparation  of  his  specimeoA. 
Tbe  nerve  cells  described  by  Dr.  Pritchard  he  believed  to  be  simply 

Br.  Brace  asked  how  Dr.  Pritchard  prepared  his  specimens. 

Br.  Pritchard,  in  reply,  stated  that  he  had  used  chloride  of  gold 

fcrgtBining  the  nerves,  but  with  no  very  good  resolt^and  he  had  not 

succeeded  in  setting  up  inflammation.     The  animals  he  had  made  use 

of  were  cats,  dogs,  rabbits,  guinea-pigs,  man,  and  a  kangaroo,  but  he 

^  found  very  little  variation  in  the  form  of  the  rods  in  any  of  them. 

He  belieyed  he  had  stated  that  the  rods  could  be  split  up  into  fibres. 

He  had  discovered  the  difference  in  the  length  of  the  rods  in  1871,  and 

heliered  that  the  rods  in  a  living  animal  might  vibrate,  although  fixed, 

*nd  thoaght  it  hardly  fair  to  compare  them  to  a  mechanical  instrument. 

%  cilia  mentioned  by  Mr.  Schafer  ho  considered  to  be  the  fibrillie 

^^  rods  torn  off  from  the  membrana  tectoria,  and  the  cells  which 

*r.S^er  regarded  as  epithelial    he  still  considered  to  be  nerve 

^  i&d  Dr.  Beale  had  also  exprcnsed  his  opinion  in  favour  of  their 

Jj'g  i»tt?e    cells.     With    regard  to  methods  of  preparation.  Dr. 

Wtdurd  referred  those  interested  to  the    *  Quarterly  Journal   of 

■Epical  Science '  for  October,  1872. 

^  cordial  vote  of  thanks  was  accorded  to  Dr.  Pritchard  for  his 
^Qible  and  interesting  paper,  which  was  illustrated  by  many  excellent 
■oils,  diagrams,  and  specimens. 

The  foUowing  presents  were  announced : — An  Italian  Medical 
^<«ttnal  from  Signer  A.  Tigri.     Nine  Slides  from  Mr.  J.  W.  Groves. 
The  meeting  then  resolved  itself  into  a  conversazione,  at  which 
"^^^  interesting  specimens  were  exhibited. 

Manchester  (Lower  Mosley  Street)  Microscopical  Society.* 

Beport  of  Annual  Meeting. 

The  third  annual  soiree  of  the  Microscopical  section  of  the  Natur.il 
^^ry  Society,  in  connection  with  the  Lower  Mosley  Street  schools, 
JJ*  kdd  on  Tuesday  evening,  February  4,  1873.  There  were  about 
~^  present,  amongst  whom  were  Professor  Williamson,  Mr.  John 
^•'low,  Mr.  Thomas  Peace,  Mr.   (Councillor  Nield,   Mr.  Thomas 

♦  Contributed  by  Henry  Hyde,  Hou.  Sec. 
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AnnstroDg,  F.E.M.S.,  Mr.  Tuzer,  Suporintoudent  of  tLe  Fire  Brig^^e, 
Mr.  Tliomas  Brittain,  Secretary  of  the  Manchester  Aqoariiim,  wtnd 
Mr.  Plant,  of  tlie  Salford  Mueeum.     In  a  lower  room  were  ranged,  oo 
tables,  a  number  of  microscopes,  mider  which  were  shown  nameron 
interesting  objects,  including  specimens  of  the  grains  of  varioos  flowen; 
the  calcareous  covering  of  marine  objects ;    the  anatomy  of  insecti ; 
the  cuticle  of  plants  ;  |K)rtions  of  the  human  lung,  and  other  objeeti 
Each  table  was  presided  oyer  by  a  member  of  the  Society,  who  pm 
such  information  as  was  necessary  to  the  spectators.     After  the  oon- 
pany  had  had  an  opportunity  of  examining  the  interesting  coUectiaif 
they  adjourned  to  an  ujipor  room,  whore  arrangements  had  been  mack 
for  a  lecture,  upon  Fond  Life,  to  be  given  by  Mr.  H.  Home,  of  Oldlnm. 
The  chair  was  taken  by  Mr.  Thomas  Armstrong.     In  opening  the  |R0- 
ceodings,  he  said  that,  as  President  of  the  Society,  he  would  Yentureto 
offer  a  few  remarks  upon  the  subject  which  had  brought  them  together. 
It  was  about  two  hundre<l  and  fifty  years  since  the  microscope  mi 
invented,  and  to  the  valuable  discoveries  made  thereby  they  itood 
indebted  for  a  great  amount  of  knowledge  in  various  brmnclMB  of 
science.     At  first  difficulties  and  discouragements  sarroanded  iti  i>* 
troduction,  but  by  degrees  its  use  extended  until  it  had  attained  to 
what  they  tlion  saw  it.     Among  the  earlier  workers  as  microsoqiiito 
were  Dr.  Boyle,  Mr.  Hooke,  Dr.  Lieberkiihn,  Culpepper,  and  Heoiy 
Baker,  F.B.S.,  who,  so  far  back  as  1743,  wrote  an  admirable  work 
upon  the  subject      A  great  impulse  had  been   given,  during  tlw 
present  century,  to  that  branch  of  knowledge  by  societies ;  anioB^ 
which  were  the  Boyal  Microscopical  Society,  the  Old  Change  Sooetyi 
and  others,  till  they  got  down  to  their  own  little  ono  there.    Tbo^ 
were  people  at  that  time,  however,  who  looked  upon  the  mienvecfs 
as  but  a  thing  to  excite  wonder,  and  as  a  plaything,  but  he  had  bo 
doubt  that  these  opinions  would  soon  be  dissipated.     Speaking  vpoo 
the  use  of  the  microscope,  he  said,  its  results  must  materially  Iced  * 
thinking  mind  to  a  consideration  of  organisms  of  all  kinds,  £K>m  ^ 
most  minute  to  the  most  immense,  until  it  was  lost  in  the  variety  ^ 
magnificence  of  them.     There  remained  a  boundless  field  for  inqui^ 
in  that  department  of  science,  and  every  step  they  took  enlarged  tb^ 
ideas,  and  gave  them  greater  capacity  to  understand  the  wonder^  ^ 
nature.      Histology,  or  the  science  of  the  minute  stmctfure  of  ^ 
organs  of  plants  and  animals,  might  be  said  to  be  the  creation  of  i^ 
century ;  some  glimpses  of  organic  structure  having  been,  howe"^^ 
obtained  by  the  earlier  observers,  but  without  system,  and  from  wrl>>^ 
it  would  have  been  impossible  to  get  a  proper  idea  of  the  law# 
formation  and  development.      It  was  only  within  the  last  forty  ^ 
fifty  years  that  the  microscope  had  been  made  capable  of  yioldJ-^ 
such  a  magnifying  power,  combined  with  such  clearness  of  definiti^^ 
as  was  necessary  for  the  investigation  of  that  most  interesting  ^'^^ 
important  field  of  research.     In  organized  beings  nature  worked  C^^ 
her  most  secret  processes  by  structures  far  too  minute  to  be  obMif^^^ 
by  the  naked  eye,  hence  the  microscope  was  of  great  importeiioe     ^ 


the  physiologist.     The  medical  profession  were  greatly  ii 

it.    Beferring  to  animals  and  plants,  he  said  the  difbranoe  belire^^ 
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the  two  seemed  very  great,  but  upon  inveetigAtion  it  would  be  foand 
that  tbey  gradmlly  approached  each   other,  and  it  took  a  skilfiil 
microeoopist  to  determine  sometimes  to  which  of  the  two  kingdooiB 
in  indiyidaal  belonged.     Formerly  the  power  of  motion  was  con- 
sidered the  characteristic  of  an  animal,  but  then  it  was  known  that 
■ome  plants  possessed  that  power.     Histological  inquiry  had  rendered 
ibe  matter  complex  by  the  discoyery  of  a  common  character,  namely, 
ihe  primary  cell  as  a  starting  point  for  all  organic  beings.     The 
microscope  had  taught  them  that  the  simplest  plants  were  composed 
of  ceils,  and  also  all  others  of  the  higher  order  were  made  up  of  such 
cetilg,  of  course  arranged  according  to  the  functions  they  had  to  per- 
form.   In  the  earliest  condition  of  animals  the  cells  were  nearly  the 
urne  as  those  in  plants.     In  the  latter  the  cells  continued  present 
ibooghout  their  growth,  but  in  animals,  except  in  those  tissues  called 
ttHnlar,  they  soon  disappeared.    The  minute  structure  of  the  skeleton 
of  pknts,  and  the  lower  order  of  animals,  was  a  most  interesting 
Mj^  and  would  amply  repay  them  for  the  investigation,  and  he  (the 
dauman)  knew  of  none  more  calculated  to  make  them  forget  time 
ttd  place.    There  was  something  so  entrancing  in  the  way  Nature 
gife  op  her  wondrous  secrets,  that  the  mind  seemed  to  be  entirely 
^>^  out  of  the  world — the  hours  flew  past  as  in  a  dream,  and  the 
^y  Iftcame  too  short  for  the  pleasant  labour.    An  interesting  lecture 
f&  Pond  Life  was  then  delivered  by  Mr.  R.  Home,  of  Oldham,  who 
^^utrtted  his  remarks  by  means  of  a  large  picture  thrown  on  a 
leiieii  by  means  of  an  oxyhydrogcn  lantern.     The  originals  of  the 
^^'i^  of  animal  and  vegetable  life,  depicted  on  the  drawing,  were 
^f^  from  a  pond  in  Essex,  but  it  was  shown  that  eveir  pond  con- 
*^  more  or  less  the  same  objects.    Mr.  Home  explained  those 
^^'^i^oiiaia  in  a  scientific,  popular,  and  even  bumorous  manner. 

Oldham  Microscopical  Society. 

^^soently  the  members  of  the  above  Society  held  their  sixth  con- 

^^'"xione  in  the  club-room  of  the  Oldham  Lyceum.     After  spending 

^  *gteeable  half-hour  in  conversation,  and  in  the  examination,  under 

^^OQB  microscopes  lent  by  members,  of  objects  illustrative  of  the 

|!^^  of  the  evening,  the  chair  was  taken  by  the  President,  Dr.  A.Th<mi 

-l^^maon,  and  a  paper  read  upon  '*  Common  Moulds*'  by  Mr.  Pullinger. 

^jits dose  some  interesting  discussion  took  place  upon  the  question, 

^ow  can  we  account  for  the  presence  of  mould  in  the  inside  of 

^^  in  the  core  of  apples,  and  other  unlikely  places  ?"  which  gave 

^^Tooates  and  opposers  of  the  theory  of  spontaneous  generation 

^.opportunity  of  airing  their  peculiar  notions   thereupon.     After 

^  ^spection  of  a  further  supply  of  objects,  the  meeting  was  brought 

^^  close  by  the  usual  vote  of  thanks.    The  following  is  an  abstract 

**'*«  paper: — 

.  I^he  term  ^  mould  "  has  been  applied  generally  to  a  whole  host  of 
^^te  plants,  belon^ng  mostly  to  the  natural  orders  Muoedines 
^  Mucorini,  which  include  some  of  the  great  scourges  of  the  day, 
^^king  and  destroying  our  grape  crops,  our  potato  crops,  our  silk- 
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worms,  and  many  forms  of  nseful  yegetable  life.  These  moulds, 
however,  belong  to  special  species,  and  are  not  commonly  met  with, 
and  it  is  my  purpose  to  confine  myself  to  those  met  with  continually  in 
every-day  life,  and  which  infest  our  bread,  cheese,  preserves,  pickles, 
ink,  beer,  fruits,  and  decaying  vegetables ;  also  our  boots,  our  linen, 
our  cotton  goods  en  rotUe  for  India  or  China,  and  even  our  very  teeth 
and  the  mucous  membrane  of  our  throats.  These  belong,  for  the  most 
part,  to  the  genera  Aspergillus^  Penicillium,  and  Mucor^  the  two  former 
being  hyphomycetous,  and  the  latter  physomycetous. 

The  mould  which  has  most  frequently  come  under  my  notice  is 
Aspergillus  glaucus,  the  presence  of  which  in  its  favourite  nidus,  cheese, 
is  considered  by  some  of  my  friends  (and  I  must  plead  guilty  myself 
to  the  soft  impeachment)  to  greatly  improve  its  flavour.  I  have  found 
it  on  Manilla  cigars,  on  preserves,  on  Bddix  althcB^  or  the  marsh- 
mallow  roots  of  the  shops,  on  horn,  old  oak,  mistletoe,  old  shoes,  and, 
in  isKit,  everywhere.  The  name  aspergillus  has  been  given  in  conse- 
quence of  some  resemblance  to  the  aspergillus  or  mop-like  brush  used 
in  Boman  Catholic  countries  to  sprinkle  the  holy  water  with.  In  its 
young  state  it  presents  nothing  to  our  view  but  a  rapidly-spreading 
white  articulated  mycelium,  which,  however,  soon,  under  fiivourable 
circumstances,  throws  up  erect  fertile  threads,  bearing  on  their 
apices  globular  heads,  from  which  chains  of  spores  radiate,  and  thus 
give  a  mop-like  appearance  to  the  ripe  fruit.  In  course  of  time  these 
chains  of  spores  fall  ofif,  and  leave  the  globose  bead,  which  may  then 
be  observed  covered  with  short  spiny  processes,  probably  the  pointi 
of  attachment  of  the  chains  of  spores.  These  spores  are  globular 
in  form,  and  seem  to  me  to  be  irregular  in  size — 3,  2i,  or  even  % 
sometimes  filling  the  micrometer  space  for  1-1000  in.  They  present 
a  most  beautiful  appearance  under  the  binocular  with  a  ^-inch  power. 
Aspergillus  has  been  found  in  the  lungs  and  air-sacs  of  birds,  also  in 
the  external  conduit  of  the  ear. 

The  next  form  of  common  mould  is  PeniciUium,  which  also  belongs 
to  the  hyphomycetous  family,  and  natural  order  Mucedines.  The  most 
common  is  Penicillium  glaucum,  which  is  found  in  great  abundance,  in 
the  form  of  bluish  and  greenish  mould,  on  decaying  vegetable  sub- 
stances generally,  but  especially  on  semi-fluid  or  liquid  matters,  form- 
ing a  dense  pasty  crust,  slimy  on  the  lower  surface,  and  bearing  spores 
on  the  upper,  Its  general  appearance  is  similar  to  that  of  AspergiUm 
glaucus,  and  it  is  only  by  the  aid  of  the  microscope  that  we  can  distin- 
guish them.  Its  mycelium  consists  of  interwoven  articulated  filaments, 
extensively  ramified,  and  bearing  fertile  threads,  also  articulated,  upon 
the  apices  of  which  are  developed  septsB  or  branchlets,  consisting  of 
an  elongated  cell,  or  cells,  sometimes  simple,  sometimes  forked,  but 
each  bearing  a  chain  of  spores,  frequently  arranged  in  a  peniciliate  or 
brush-like  form ;  hence  its  name.  The  spores  are  of  various  colours, 
according  to  age  and  circumstances,  but  green  of  some  shade  generally 
prevails.  They  are  elliptic  in  form,  and  thus  easily  distinguishalde 
from  those  of  Aspergillus,  They  are  also  smaller,  and  more  even  in 
size ;  at  least,  such  is  my  experience  of  them,  about  six  placed  side  by 
side  filling  ihe  micrometer  space  for  1-1000  in.     The  spedmena  on 
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the  table  are  moBtly  from  fruit— oranges  and  apples — and  also  from 
bread. 

Tears  ago  a  considerable  interest  was  created  by  the  introduction 
of  a  new  article  of  domestic  economy  in  the  form  of  a  slimy  mass  of 
gelatinous  matter,  very  much  like  inferior  boiled  tripe,  and  caUed  the 
Tinegar  plant.  It  was  said  to  haye  been  introduced  from  India  or 
Sooth  America.  It  was  usually  placed  in  a  jar  containing  a  solution 
of  treacle  or  sugar,  and,  on  being  allowed  to  remain  in  a  warm  situa- 
tion for  a  month  or  six  weeks,  the  liquid  was  found  converted  into 
Tinegar  by  the  action  of  this  strange  plant,  which  also  propagated 
itself  by  subdivision,  for  on  looking  underneath  laminsd  were  observ- 
able, which  cotdd  bo  separated,  and,  when  placed  in  the  proper  modiu, 
would  develop  into  new  plants.  This  curious  plant  has  boon  un- 
doubtedly resolved  into  a  Pentcillium,  the  gelatinous  mass  being  only  an 
libnoxmal  condition  of  the  tnyceltum,  due  probably  to  its  submerged  posi- 
tion, for  when  allowed  to  diy  up,  the  fruit  of  PenicilUutn  glaucum  is  in- 
nriably  produced.  The  general  mass  of  the  vkiegar  plant  is  structure- 
Jen^  but  near  the  middle  are  chains  of  cells  of  all  sizes,  many  of  which 
ire  midistingnishable  from  those  of  the  yeast  plant,  which  fact  suggests 
tlie  idea  of  a  family  likeness,  an  idea  now  fully  established  ;  and  as  the 
jetst  plant  is  a  known  cause  of  vinous,  so  also  the  vinegar  plant  seems  to 
be  a  caase  of  acetous  fermentation,  and,  as  both  are  but  difforont  forms 
idPenicUlium  glaucum,  so  it  comes  about  that  the  common  mould 
of  our  bread  paste,  dec,  becomes  the  presiding  genius  over  the  great 
n^enerating  work  of  fermentation,  giving  us  not  only  our  yeast 
vWewith  to  make  our  bread,  but  also  vinegar  for  our  pickles,  and,  what 
ia  better  still,  ^wine,  which  maketh  glad  the  heart  of  man,"  and 
kii— bat  not  least — our  *'  far-famed  bitter  beer." 

The  yeast  plant,  as  you  well  know,  consists  of  round  or  oval  cells, 

^liii^  live,  expand,  and  give  rise  to  new  cells  or  plants  by  budding 

QDtil  the  fermenting  principle  is  exhausted.     The  cells  are  round  at 

tut,  tod  as  the  fermenting  principle  is  nearer  exhaustion  they  become 

ovil,  then  linear  and  filamentous,  advancing  to  the  primary  stage 

^  m^cdiumj  until  finally  they  develop  themselves  into  the  normal 

^b^eads  and  fruits  of  the  common  PenictUium  glaucum,    Berkley  says 

^  he  and  Mr.  Hoffinan  followed  up  the  development  of  individual 

T^^  globules  in  fluid  surrounded  in  a  closed  cell  with  a  ring  of  air 

^tQ  the  proper  fruit  of  Penicillium  glaucum  was  developed.     Some 

^^^^ts  ago  the  bread  of  Paris  was  much  infested  with  PenictZZtum,  the 

j^Pores  of  which  were  found  capable  of  sustaining  a  heat  equal  to 

Jj^  of  boiling  water  without  destroying  their  germinating  power. 

/^  disease  known  as  apthsB  or  frog,  and  which  is  one  of  our  earliest 

rubles,  is  now  generally  believed  to  be  a  species  of  Penicillium,  as 

^  ^Iso  the  filamentous  growth  constant  in  the  tartar  of  the  teeth. 

.      The  last  of  these  common  moulds  is  known  as  Mucor.     It  belongs 

l^tlie  funily  Physomycetes,  and  order  Jkfuconm,  the  genus  being  Mucor, 

^"^^^Ush,  as  in  the  case  of  Aspergillus  and  Penicillium,  a  number  of  species 

^'^^.    The  mycelium  consists  of  delicate  branching  filaments,  forming 

p  Wutiful  network,  which   is  distinguished  from  the   mycelia  of 

^^niciUium  and  A^^gillm  by  its  consisting  of  simple  tubes,  without 
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aiticnlations,  which  is  also  the  case  with  the  fruit  stalks,  which  be 
on  their  apices,  not  naked  spores,  but  bladder-like  sporangia  enoloau 
sporidia  or  spores.  It  is  common  on  decaying  fruits,  paste,  and  veg 
table  matters,  and  Mucor  mucedo  is  very  often  met  with,  thong 
strange  to  say,  I  have  not  been  able  to  meet  with  a  single  specimc 
I  have,  however,  a  beautiful  specimen  of  a  more  uncommon  one 
Mucor  tenerrimus — which  is  developed  in  large  quantities  in  a  Waidii 
case  I  have  set  up,  and  in  which  I  put  the  trimmings  of  the  for 
chopped  small  to  lighten  the  soil,  and  shortly  after  the  whole  case  w 
one  mass  of  mycelium.  Its  fruit  is  scarcely  visible  to  the  nak 
eye,  but  when  viewed  with  the  half-inch  it  is  an  object  of  rare  beau 
and  elegance. 

The  result  of  my  examination  of  its  sporangia  and  sporidia  ; 
that  the  sporangia  are  about  equal  in  size  to  the  spores  of  AttpergUh 
whilst  the  sporidia — which  are  liberated  on  the  bursting  of  the  8( 
rangium,  which  takes  place  on  the  application  of  a  drop  of  water 
are  very  minute  indeed,  and  elliptic  in  form.     They  displayed  gn 
molecular  activity,  and  in  consequence  I  was  unable  to  measure  thet 
Mucor  stoloniferj  and  its  life  history,  is  a  subject  dwelt  upon  by  Profetf 
Wyville  Thomson  in  his  address  before  the  Botanical  Society  of  Edi 
burgh,  and  he  gives  the  results  of  the  most  recent  investigations  by  1 
Bary,  Pasteur,  and  others.     He  states  that  from  the  mycelium,  at  oerli 
points,  long,  rather  wide  tubes  start  from  the  snr&ce,  on  whioh  t 
fungus  is  growing,  obliquely  into  the  air,  and  after  running  aloi 
for  a  time,  again  dip  down  and  give  origin  to  other  tufts  of  myoeli 
tube  roots.     At  the  point  where  these  roots  come  off,  as  at  tibe  \ 
of  a  strawberry  runner,  a  little  tuft  of  tubular  stems  rise  up  vertioa' 
and  end  in  round  vesicles  or  sporangia,  which  are  at  first  entirely  fi' 
with  transparent  protoplasm,  which  ul^mately  breaks  up  into  a  mae 
black  polygonal  spores.     These  spores  are  thus  produced  by  no  pre 
of  true  reproduction,  but  are  simply  separated  particles  of  the  p* 
plasm  of  the   parent  plant,  and  may  be  regarded    as    buds, 
they  are  capable  of  producing  new  plants  like  themselves, 
reproductive  spores  exist  in  the  secondary  form  of  fruit  of  the  J 
and  this  is  the  case  also  with  Aspergillus.    Thus  we  see  these  plar 
reproduced  in  two  ways — by  buds  and  by  true  spores  bom  in  asc 

Eastboubne  Natubal  Histoby  Society. 

A  meeting  of  the  members  of  the  Eastbourne  Natural  ' 
Society  was  held  at  the  Society's  Booms,  Lismore  Eoad,  on 
December  20,  when  about  30  members  were  present.  Mr 
occupied  the  chair,  and  the  minutes  having  been  read  and  cc 
the  Hon.  Secretary  read  a  paper  '*  On  Geoglossum  Difforme  o 
Tongue,"  by  C.  J.  Muller,  Esq. 

The  plant  belongs  to  the  order  Elvellacei,  which  includ 
its  limits  the  rare  and  delicious  Morel  {Morchdla  esculenia 
less  favourite  curled  Helvella  {Helvella    crispa),  the   love 
{Peziza    eocdnea),    the    curious  and    elegant  Ascohoitis  ci 
many  other  genera  attractive  to  the  Fungologist.     The  el 


198  FBOCEEDmas  of  societzb& 

creation  that  are  spread  around  us  in  snch  boundless  profdnon^ 
propose  to  direct  attention  to  some  points  of  interest  that  maj  bi 
escaped  notice,  even  of  those  well  acquainted  with  the  general  ha 
and  appearance  of  a  plant  that  is  met  with  in  so  many  lootditiea. 

The  Parietaria  officinalis  belongs  to  the  Urticacead  or  net 
family,  which,  although  abundant  in  tropical  regions,  is  represented 
England  by  very  few  species ;  the  stinging-nettles,  the  hop,  and  i 
elm,  being  the  only  other  members  of  the  order.  I  do  not,  howet 
propose  to  enter  into  any  detail  of  the  characteristic  or  comn 
peculiarities  of  these  genera,  but  merely  to  point  out  some  points 
interest  in  the  leaves  of  the  common  pellitory. 

The  only  description  generally  given  of  these  leaves  in  botani 
works  is,  that  they  are  slightly  rough  or  hairy,  and  Loudon  in  I 
Encyclopaddia  notices  that  they  are  marked  with  pellucid  dots.  I 
leaf  is  placed  in  water  under  the  microscope,  or,  bettor  still,  if  a  sm 
section  is  made  and  examined  in  the  same  way,  the  hairs  are  vi 
plainly  seen,  and  are  of  two  kinds.  The  most  abundant  consistB 
long  slightly  curved  transparent  spine-like  hairs,  with  rather  bli 
points,  apparently  hollow  at  the  other  extremity,  and  attached  to  i 
centre  of  some  cells  arranged  somewhat  in  a  stellate  manner,  • 
larger  than  those  forming  the  general  substance  of  the  leaf.  Int 
sp^rsed  with  these,  but  not  so  abundant,  are  found  small  recur 
hairs,  about  one-fifth  the  length  of  the  others,  which  in  shape  i 
peculiar  curve  exactly  resemble  small  fish-hooks  ;  these  are  scattei 
apparently  at  intervals,  especially  on  the  younger  leaves,  but  are  1 
abundant  on  the  older  leaves  towards  the  base  of  the  stem.  But  \ 
structure  of  most  peculiar  interest  in  these  leaves  consiste  in  the  i 
called  *^  pellucid  dots "  of  Loudon,  which  may  be  readily  seen 
holding  a  leaf  up  to  the  light.  If  the  leaf  is  placed  in  water,  and  i 
upper  surface  examined  with  a  half  or  quarter  inch  objective,  th( 
dots  are  seen  to  consist  of  seven  or  eight  rather  large  cells,  radiati 
from  the  sides  of  a  centre  cell,  which  appears  slightly  raised  alx 
the  surface  of  the  leaf,  so  that  the  surrounding  ccUs  appear  to  sic 
from  it  to  the  surfSeu^  of  the  leaf;  below  these,  and  in  the  parenchyi 
or  substance  of  the  leaf  iteelf,  is  a  large  single  cell,  within  whi 
is  suspended  a  sub-globular  or  slightly  pear-shaped  mass  with  a  paf 
lated  surfjBkce,  but  with  no  clearly  defined  crystalline  structure.  Th* 
bodies  are  known  as  SphsBraphides,  and  have  also  been  called  ''Gi 
stoliths  "  by  Continental  writers ;  they  are  sufficiently  large  and  ha 
to  be  easily  separated  from  the  parenchyma  of  the  leaf  when  tl 
sections  are  made,  or  small  portions  torn  up  under  the  microsoo] 
When  treated  with  muriatic  acid  they  dissolve  rapidly  with  oonaidi 
able  ebullition,  and  when  burnt  are  reduced  to  a  white  powder ;  tlM 
can  be  no  doubt  that  they  are,  therefore,  chiefly  composed  of  lis 
and  probably  in  the  form  of  carbonate.  They  differ  from  the  ti 
Eaphides,  so  abundant  in  many  plants,  by  being  almost  amorph^ 
though  occasionally  a  slight  semi-crystalline  appearance  may 
detected  in  small  fragments  if  examined  with  a  quarter  objecti' 
Although  not  so  often  noticed  as  true  Raphides,  they  are  oharacti 
istic  of  many  tribes  of  British  plants — as  the  Garyophyllacee,  Gei 
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tJKCS,  Bythrftcees,  Chenopodiftoes,  uid  especullj  the  Drticftcen^ 
indit  ia  tbongfat  hj  somo  botanieta  that  they  afford  a  good  dUgnortio 
duncter  for  Bpeciea.  In  Bome  exotic  plaats  these  SphnTaphidas 
wm  of  ounsidernble  sise,  fomung  a  weighty  grit,  and  are  especialtj 
luge  uid  fine  in  the  prickly  pear  and  others  of  the  Caotos  trit>a. 

If  we  look  to  the  nse  of  this  coriona  and  elaborate  stractare  in  the 
Imtbb  of  plants,  and  ask  what  is  their  object  in  the  ecouomy  of 
utoie?  It  is  a  qneetion  easier  to  aek  than  to  answer.  Smne  snppciM 
IktBapbides  are  perhspa  rathoi  a  disease  than  formations  of  natnral 
groTth  in  plants ;  bnt  they  are  of  too  common  occurrence  and  too 
miieisally  distribnted  oyer  the  whole  tissue  of  certain  species  for 
tliia  to  be  the  case.  In  some  instances  they  are  doubtless  nsefnl  as 
imediciDe,  and  the  genoinencss  of  ssrsaparilla,  guaiacum  and  squills 
laf  be  tested  by  the  presence  or  absence  of  Baphidus.  Dioscoridcs 
N)i  Ihat  the  juice  of  the  wall  jiellitory  tempered  with  ceruse  is 
Pultv  the  shingles,  and  Pliny  affirms  it  ig  also  a  remedy  fur  gouL 
But  it  is  more  probable,  as  Dr.  Gulliver  suggests,  that  the  large 
["tntion  of  these  crystalline  bodies  being  componnded  of  phosphate 
V  oulate  of  lime,  or  some  other  compound  of  this  earth,  and 
'UBDiber  the  Talno  of  these  substances  in  the  growth  and  nutrition 
''pluUithat  nature  has  established  in  some  plants  a  storehouse  or 
■■^taiy  of  such  calcareous  salts,  and  that  we  may  thus  get  a 
SliupM  of  the  utility  of  these  c^stals. 
A  Tote  of  thanks  was  passed  to  the  authors. 

Both  papers  were  illustrated  by  sections  and  specimens  showing 
wpobts  erf  interest,  which  were  exhibited  under  the  microscope,  at 
''"^  of  the  meeting. 

Sheffielii  Natubalists'  Clvb. 

I«t  month  the  first  meeting  of  the  Sheffield  Natnraliflta'  Club 
•"WldiB  the  Cutlera'  HalL     Mr.  Henry  C.  Sorby  presided. 

'^  President,  in  delivering  the  inaugural  address,  said  he  pro- 
f°^  to  give  a  few  of  his  views  with  reference  to  the  formation  of  the 
""i^.  He  had  been  asked  what  was  the  nee  of  such  an  institution, 
*>■!  u  would  tell  them.  If  they  wore  to  look  upon  the  study  of 
^"fi  history  as  the  discovery  of  rare  plants  in  the  district  which 
''"  Hot  exist  in  other  parts,  such  a  society  as  tbis  would  be  of  little 
'^  Tiie  knowledge  of  natural  history  was  not  to  be  limited  to  the 
'*^  knowing  the  names  of  animals  and  plants,  and  the  chronicling 
"'  uwu,  That  would  be  about  equal  to  knowing  the  name  of  a 
"■n  ud  thinking  they  knew  his  character,  or  knowing  the  name  of 
f°<Aiitty  and  thinking  they  knew  its  history.  Socb  a  society  as  this 
^twD  characters.  First  of  all,  the  gnbjective  influence  it  had  on 
"**  members  who  composed  it.  The  study  of  natural  history  was 
r'Vt  desirable  in  many  ways.  Uan  had  a  certain  amount  of  energy  ; 
"  tut  be  expended  in  some  way  or  other,  and  the  eiamination  into 
^''ontl  history  famished  them  with  a  study  which  was  advantageous 
'"  both  body  and  mind.  The  explorations  into  the  country  would  bo 
'^'sediogly  beneficial  in  pdnt  of  healtii,  and  they  might  learn  many 
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interesting  facts  during  those  excursions  wbicL  would  have  a  benefici 
influence  on  the  intellect.  By  being  joined  together  in  a  society  th< 
might  greatly  help  one  another.  With  regard  to  the  objective  vali 
of  such  a  society  as  this,  he  thought  they  ought  not  to  limit  the 
efforts  to  the  mere  making  out  of  accurate  lists  of  flora  and  fiiui 
which  occurred  in  the  district.  The  efforts  of  naturalists  also  oug 
to  be  devoted  to  the  discovery  of  general  philosophical  principles, 
applied  to  both  animals  and  plants.  He  thought  they  could  learn 
great  deal  more  by  the  careful  study  of  the  commonest  things  thi 
by  looking  for  rarities.  They  could  not  hesitate  in  saying  that 
great  deal  remained  to  be  done  in  the  study  of  natural  history  : 
every  district.  They  might  come  to  such  a  question  as  this  :  ''  Whi 
is  life,  and  how  have  the  various  species  of  animals  and  plants  orig 
nated  ?  "  Such  a  problem  was  one  of  the  greatest  that  could  be  pn 
sented  to  the  human  intellect.  Then,  again,  a  very  difficult  subje( 
was,  why  particular  plants  grew  in  particular  localities.  That  wu 
question  easily  asked,  but  most  difficult  to  answer.  Sooner  or  lata 
science  ought  to  be  able  to  say  why  certain  plants  grew  in  certui 
localities  and  not  in  others,  and  the  determination  of  that  queitioi 
would  have  a  most  important  bearing  on  geological  theses.  Anotte 
problem  for  study  was,  what  was  the  effect  of  dry  or  wet  seasons  or 
certain  plants  ?  K  that  question  were  settled,  they  might  know  A 
effect  that  must  have  been  produced  in  bygone  ages,  by  the  alterati< 
of  climate,  on  certain  plants  and  animals.  Another  most  interesti^ 
subject  for  investigation  was  the  influence  of  plants  on  plants,  animf 
on  animals,  and  one  on  the  other ;  the  fertilization  of  plants  by  i 
sects,  and  the  attractability  of  dilibrent  colours  for  different  insec 
The  speaker  recommended  for  study  the  following  subjects: — ^ 
manner  in  which  the  habits  of  animals  have  been  acquired;  ^ 
manner  in  which  varieties  or  species  have  been  formed ;  the  lii 
of  the  successive  generation  of  insects  through  none  but  fem»l; 
the  diseases  of  plants  due  to  parasitic  fungi  and  insects.  He  conda^ 
by  remarking  that  he  might  say  much  more  on  this  subject,  but  ^ 
had  shown  sufficient  to  prove  that  much  might  be  learnt  by  study^ 
the  commonest  things  seen  almost  everywhere. 

Mr.  Edward  Birks  read  an  interesting  paper  on  the  botany  of  ^ 
district,  after  which,  the  following  gentlemen  were  added  to 
members  of  the  Society: — Messrs.  M.  du  Gillon,  G.  W.  Hawkal 
W.  H.  Booth,  F.  Trickett,  R.  Lokley,  P.  Lawton,  D.  K.  Donca^^ 
J.  Hobson,  W.  K.  Peace,  W.  Smith,  S.  Osbom,  E.  Allen,  J.  Bedf^ 
J.  H.  Wood,  H.  Seebohm,  A.  Ellin,  J.  Webster,  H.  I.  Dixon,  and 
Rev.  J.  T.  F.  Aldred. 

A  vote  of  thanks  to  the  President  concluded  the  proceedings. 
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I. — A  New  CaRidina:  with  the  Besuil  of  Experiinenls  on  ihe 
Dmecaiion  of  Boiifers.    By  Hsnby  D&tis,  F.R.M:.S. 

^Stad   be/ore  the   ItoiAI,  Micboscopical   Socibty,   Ajnil   2,   1673.) 
PUTB  XIV. 

It  is  jnst  rax  years  since  the  Bev.  Lord  S.  G.  Osbomo  forwarded  hy 
post  to  Beveial  microBcopistB  in  London,  small  parcels  of  a  few 
Stains  of  a  dry  dnety  powder,  labelled  "  Pliilodina  roseola  " ;  and 
oae  of  these  being  kindly  consigned  to  me,  no  time  was  lost  in 
'Wateiing  the  dost  in  a  stage-tank  oa  directed.  Ahnost  immediately 
*ho  contained  pink  ovoid  bodies,  seen  in  profusion  nnder  a  low 
?*■"»■«,  began  to  swell,  lengthen,  and,  finally,  either  put  forth  a  pair 
^^Xwtitory  organs  for  purveying  and  swimming,  or  everted  a  pro- 
"**caB  and  crawled  out  of  the  flrfd. 

1^  -As  a  first  experience  this  rerivol  was  sufficiently  interesting, 
•'*>*  it  was  no  novelty,  for  the  same  thing  was  witnessed  by  Len- 
•fsulioek  more  than  150  years  ago ;  but  a  careful  scrutiny  of  tho 
^*bIj  inhabitants  of  my  tank  brought  to  light  tho  feet  that  it  con- 
?*^ed  two  distinct  kinds — the  P.  roseola,  as  expected,  and  a  very 
cnwiing  strangers,  having  blnnt  rounded  heads,  in  contour  like 
'~  of  the  Tardigrades;  and  althongh  undoubted  "  wheel  animal- 
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EXPLANATION  OP  PLATE  XIV. 

*     ^.—Caaidina  txiga :  ventral  vkv.     x  200. 
a.-Ditto;  ridariew. 
S.~lKtto«oiitractod:  dorsal  view. 
■•.-Ditto         „  In  tho  "  dry  "  state. 

C-~Ditto;  Mde  view  of  a  lingle  detnched  nunua:  one  nf  a  pair  of  hard 

proocEieB  beneath  the  toeth-p1at«a  of  the  ma«tiii.     x  500  nbout. 
^o^-IKtlo.     Hard  parta  of  the  maatai:  the  rami  DeoD  through  the  leeth- 

plates, 
^k— Ditto.    Ideal  teotioD  of  6a,  made  through  the  port  oorrespondiag  to 

the  dotted  line. 
'0.— Ditta     Hard  porta  of  inaatax:   with  t«eth-plates  opened   and  rami 

turned  on  their  long  uciB.  BhowJag  short  hruncbea. 
^^.-Ditta    Ideal  aeotion  of  7  a,  through  dnited  line. 
^.--Ditlo.    Ideal  section  of  mastai,  when  the  t^eth-platcB  are  broaght  into 

ooDtaet  eruahing  food.    In  these  ideal  sectjona,  the  pnAnbln  poaiUona 

only,  of  muKles  are  indioated. 
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cules,"  yet  bearing  no  wheek  at  all.  On  commnnicating  this  fact 
to  Lord  Osborne,  with  my  opinion  that  the  rotifer  was  new  to 
science,  he  looked  throngn  his  large  stock  of  tanks,  and  found 
scores — hundreds  of  them.  He  could  not,  however,  be  induced  to 
undertake  the  task  of  introducing  the  stranger  to  the  scientific 
pubhc. 

Little  less  reluctant  at  that  time,  I  merely  exhibited  the  new 
rotifer  under  the  name  of  Callidina  vaga,  at  a  soiree  of  the  Old 
Change  Microscopical  Society,  in  February,  1869,  and  again  let  it 
retire  into  private  Ufe. 

Some  time  after  this.  Dr.  Hudson  met  a  rotifer  whose  head  was 
shaped  hke  the  "  top  joint  of  a  thumb,"  *  and  he  speaks  regretfully 
of  their  short  acquaintance  in  the  first  excellent  paper  on  his 
Pedalion  mira.  Seeing  that  he  had  happily  given  the  most  striking 
peculiarity  of  C.  vaga,  I  at  once  sent  a  few  dry  specimens,  which, 
ne  moistened  and  immediately  identified ;  thus  reviving  with  plea- 
sure an  old  friendship,  and  giving  me  the  great  advantage  o' 
formihg  a  new  one  with  the  best  active  observer  and  describer  o 
rotifers  we  now  possess. 

It  is,  perhaps,  barely  necessarv  to  state  that  all  due  care 
been  taken  to  prevent  the  introduction  of  a  previously-descri 
rotifer  under  another  name.     I   can  find  nothing  like  C,  vag 
described  anywhere ;  the  C,  constricta  of  Dujardin  bears,  indeed,  i 
the  head  a  very  remote  resemblance  to  it,  but  description  there 
next  to  none;  while  the  (7.  hidens  of  Mr.  (josse  is  very  plainly 
different  species,  as  shown  by  that  gentleman's  notes  and  ngures  i 
an  invaluable  MS.  volume,  most  courteously  lent  to  me  by  th< 
author. 

For  ranging  with  the  most  generally  accepted  classification  o: 
Botifera,  the  specific  character  oi  this  new  member  of  the  famil 
Philodinsea,  genus  CaUidina,  may  be  thus  condensed : — 

C.  va^a 7inihi). — Figure  depressed-fusiform;   crystalline,  am 
nearly  colourless ;  flat,  frontal  lobes  continuous  with  ventral  sur— 
fece,  and  uniformly  covered  with  short  ciUa,  not  disposed  as  peri — 
pheral  wreaths ;  non-retractile  proboscis,  with  broad  anterior  hook  ^ 
two  coarse  and  numerous  fine  teeth  in  each  jaw.     Progression  by 
crawUng.    Length  1.60"  to  1-36". 

As  regards  habitat  little  information  can  be  given :  the  rotifezs 
are  found  in  certain  open  stone  vases  in  the  grounds  of  Lord 
Osborne's  house  near  Blandford ;  and  these  at  times  get  partly  filled 
by  the  rain,  while  the  wind  drifts  in  dead  leaves,  and  other  matter, 
which  by  their  decomposition  seem  to  yield  suitable  food.  So  fiur 
as  my  experience  teaches,  similar  circumstances  in  and  near  London 
do  not  produce  the  same  results.  Philodinss  of  different  spedes 
have  been  gathered  sparingly  and  in  sooty  condition  from  a  house- 

*  » Monthly  Micro.  Journal,*  Sept  1871. 
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top  in  lalinj^n,  while  moss  on  k  garden  wall  at  Battorsea  hast 
fnrnished  C.  hideiu,  but  no  C.  vaga. 

With  the  exception  of  the  strange  head,  and  the  gliding  crawl 
neceflsitated  by  the  arrangements  of  its  parts,  there  ia  do  great 
pecnliarity  to  distiDgniah  this  from  moat  other  philodines ;  it  has, 
tike  them,  two  lob^  bat  these — although  separat«d  bj  a  clear 
nnciliated  space — are  not  split  np  into  two  independent  rotatory 
organs  inclined  latoTBlly  right  and  left  when  in  action,  and  sUghtly 
OTer  to  the  dorsum,  bat  are  generally  kept  down  nearly  in  the 
same  plane  as  the  ventral  surface  on  which  the  creatare  awifllv 
crawls,  while  the  ciha  brush  over  the  path  traversed  and  sweep  all 
looee  matter,  including  food,  towards  the  buccal  cavity;  —  not 
directly  into  it,  however,  but  sufficiently  near,  on  each  side,  to 
permit  Uie  ancking  action  of  its  ciliary  current  to  have  full  play  on 
the  pasedng  atoms. 

nonning  at  the  back,  or  uociliated  portion  of  the  confluent 
lobes,  we  have  the  representative  of  the  onlinary  proboscis:  in  this 
case  soldered  to,  and  having  no  action  apart  from,  these  lobes:  it  is 
iiimished  with  a  permanent  frontal  hook,  only  seen  as  anch  in  a 
side  view  (Fig.  2).  Uuintentionally  I  may  be  straining  analogy 
too  iax  in  considering  this  a  proboscis ;  except  in  beariug  the  un- 
usually well-developed  hook,  it  is  not  at  all  like  the  ordinary 
probosma  :  but  it  is  somewhat  remarkable  that  occasionally  a  philo- 
dine  may  be  seen  crawling  with  half  retracted  rotatory  organs  and 
noboecis  arched  over  them,  affording  most  perfect  rcsomblance  to 
C.  vaga ;  for  the  ciliary  frills  in  this  rare  case  are  drawn  together 
iiita  a  thick  brush,  aweeg^ing  the  way,  while  at  the  back  of  those,  in 
close  contact,  comes  the  extended  proboscis,  with  its  soft  anterior 
finger  or  hook.  Is  it  too  fanciful  to  think  that  the  head  of  0.  vaga 
xaxj  be  a  permanent  form  of  an  exceptional  and  trausient  figure 
aHmned  by  that  of  other  philodines  ? 

Each  clump  of  cilia,  or  IoIm,  is  bounded  at  the  neck  by  a  strong 
piocees — perhaps  the  homologue  of  the  trochdl  pedicle  in  Rotifer, 
4Ct — rigid,  except  at  its  l»se,  and  deeply  serrated  at  the  free 
cnrred  ends,  which  appear  to  come  level  with  the  tipe  of  the  cilia 
(Fig.  1)-  Between  these  comes  the  capacious  oral  ajjerture  with  its 
■tzoDg  ciliatory  current,  inwards  or  outwards,  apparently  as  tbo 
creature  willa 

The  oesophageal  tube  as  usual  goes  diroct  to  tlie  mastax,  and 
this  delivers  the  masticated  proy  to  a  slightly  convoluted  central 
duct  of  a  large  cylindrical  stomach.  Beyond,  and,  I  think,  divided  . 
by  a  Talve,  comes  a  small  spherical  intestine,  with  a  short,  com- 
monly closed,  passage  round  the  contractile  vesicle  to  the  anas. 
Id  fiuly  growD  specimens  the  period  of  the  contractile  vesicle  aver- 
iges  two  minutes,  but  it  evidently  grows  slower  with  age ;  thus, 
irtiea  the  animds  are  very  small  and  young,  the  sac  &11b  and 
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Baddenly  empties  in  twenty  seconds,  or  less;  while  the  oldest 
inhabitant  of  my  oldest  tank  had  a  pulse  calmly  beating  one  in  five 
minutes. 

With  difficulty,  bnt  certainty,  five  pairs  of  "vibratile  tags* 
may  be  traced  in  a  selected  victim,  by  crushing  (or  otherwise  per^ 
suading  it  to  be  quiet),  md  seeking  the  flicker  before  the  creature 
dies.  A  tag  may  be  seen  on  eacn  side  beneath  the  baae  of  the 
serrated  processes,  or  a  little  lower,  and  so  on  downwards,  four 
more  at  about  equal  distances  approaching  the  contilu^e  vesicle; 
but  I  fidl  to  detect  any  tube  connecting  the  tags  with  eadi  other, 
or  with  the  vesicle.  On  eitiier  nde  of  tne  abdomen  is  seen  a  group 
of  rudimentary  arm  or  a  angle  large  granular  egg. 

G.  vaga  bears  on  its  back  an  antenna  a  little  broader  laterally, 
and  shorter  than  common  (shown  in  Figs.  2  and  3),  and  at  the 
extremity  of  its  foot-tale  three  soft  toes;  mounted  on  the  next 
joint  above  are  the  usual  two  spurs  or  horns.  These,  I  find,  act  as 
supplementary  toes  in  this  species,  and  in  P.  roieola : — whenever  ao 
extra  firm  hold  is  required,  the  penultimate  fisdse  joint  is  carried 
down,  and  the  spurs,  as  well  as  the  small  toes,  are  brought  into 
adhesive  contact  at  the  anchorage ;  assisted,  no  doubt,  by  the  viscid 
fluid  which  all  rotifers  appear  to  secrete  more  or  lees  abundantly 
{vide  foot-tail,  Fig,  3). 

As  to  the  mastax  of  any  philodine,  it  would  be  discreet  in  me 
only  to  refer  to  Mr.  Gosse's  memoir  in  the  '  Philosophical  Trans- 
actions ' ;  *  but  the  worst  part  of  valour  urges  me  to  make  a  few 
remarks  on  the  most  simple  part  of  a  difficult  subject. 

If  0.  vaga  be  killed  by  boilmg,  poisoning,  or  unduly  roasting  i 
the  body,  left  in  a  tank  and  not  compressed,  will  slowly  rot  away^ 
and  leave  all  the  hard  parts  of  the  mastax  clearly  displaved,  gene^ 
rally  adhering  undistorted  and  in  natural  positions.    As  an  ex^ 
ample,  take  one  of  these  (Fi^.  6  a) :  two  transparent  plates  curved 
like  watch-glasses,  convex  nde  outward,  each  having  two  thickened 
lines  or  teeth  to  lock  into  each  other,  and  from  thirty  to  forty  fin^ 
teeth,  all  in  the  one-thousandth  next  of  an  inch;  on  focussing 
through  the  faces  of  these  striated  plates  (just  on  the  right  and  le^ 
of  the  straight  edges  where  they  are  in  contact),  we  see  a  pair  o^ 
rami,  the  s&ongest  and  thickest  hard  part  of  the  entire  rotifer^ 
The  rami  have  two  notohes  on  the  parts  corresponding  to  th^ 
coarse  teeth  of  the  plates  described,  and  on  the  eide  opposite  to  th9 
notohes  each  ramus  has  a  short  branch  (Fig.  5).    Take  another 
example:   In  this  the  straight  edges  of  the  curved  plates  ar^ 
forced  apart,  only  being  kept  together  by  the  hinge  at  the  top;^ 
while  the  inner  rami  will  be  seen  to  have  turned  on  their  long  axee^ 
bringing  their  short  branches  into  sight  (Fig.  7  a).     Many  self- 

*  '*  On  the  Manducatory  Organs  in  the  class  Botifera,"  by  P.  H.  Qom^  Esq^ 
'PhU.  TniBs^'  Feb.  and  Match,  1855. 
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mpand  BpecdmenB  like  these,  with  obsemttioDS  in  the  life,  go  to 
bow  that  the  rami,  by  a  tolling  motioa  (actuated  by  mosdee), 
anse  one  of  the  many  moTemente  of  the  apparatus,  that  of  open- 
ig  and  cksiiig — Bciaaoia-iaahioii — the  teeth-plates ;  while  the  sor- 
ice-ooatact  and  prGeeore-togethet  of  the  latter  are  effected  by  the 
irect  action  of  the  moBcnlar  cuBhions  on  which  they  rest. 

This  branch  of  the  subject  may  be  concluded  by  a  Bbort  history 
f  the  life,  mannera,  and  Ticissitades  of  the  little  collection  of  0.  vaga 
.  now  exhibit  [a  3  x  1  glass  slip  with  a  central  cell  holding  about 
CO  drops  of  water.]  It  is  a  colony  of  modest  yirgios ;  eager  eyes 
«Te  been  on  (and  oS)  them  for  nearly  ax  y^^oTB  anxious  to  detect 
instances  of  feminine  &ailty,  but  in  vam.  They  literally  scrape  up 
a  tiring  thus :  keeping  the  toes  attached  to  the  glass,  one  crawu 
BwitUy  straight  forward,  partly  by  greater  and  greater  extension  of 
tlu  body,  and  partly  by  tne  action  of  the  ciliat«d  discs,  and  all  the 
time  feeding  as  it  goes ;  having  attained  its  greatest  extension,  the 
uiiiial  suddenly  retracts,  reducing  its  length  more  than  half,  and 
*niont  releasing  its  foothold,  turns  slightly  in  auother  direction, 
■pin  extends,  and  again  retracts.  At  last  it  may  have  grazed  over 
*cit<ciilar  plane  of  a  diameter  double  the  greatest  len^  of  ita 
Wy ;  it  than  starts  for  pastures  new,  generally  by  crawlmg  somo- 
nat  in  the  manner  of  M.  vulgaris.  But  it  travels  most  quickly 
1^^  it  releasee  its  foothold,  contracts  some  of  its  posterior  joints, 
"»  elides  on  by  its  cilia  only  (Fig.  2).  Its  attempts  at  swimming 
^Vways  failures ;  one  may  cast  itself  &om  the  cover  of  a  tank 
"*  'Wriggle  helplessly,  as  an  earth-worm  might,  until  it  reaches 
^  bottom ;  or  it  may  attach  itself  to  a  passing  free-swimming 
^'''odine,  and  ride  safely  to  shore. 

.  Originally  this  tank  contained  two  species,  but  one,  after  keep- 
"'S  nut  in  groups,  finally  died  out.  In  a  larger  tank  the  reverse 
?**  me  result,  the  Callidmse  dying  off  and  leaving  the  Pliilodiuio 
/''^'nshiDg,  In  this  fact  a  careless  observer  might  reodily  imagine 
^  fansmutation  of  form — one  spocies  changing  into  tlie  other. 
^Uih  greater  changes  than  those  Dr.  Boetian  supposes  ho 
^oened,  such  as  spores  of  Algre  developing  into  highly-organized 
?*feiB,*  but  to  eay  Uttle  of  ray  own  rather  lengthened  cxporience, 
^^ich  points  directly  against  Ur.  Bastian's  belief,  I  could,  wcro 
**nii8Bion  given,  state  the  adverse  opinions  of  gentlemen  whose 
^^dies  of  Botifera  extend  over  as  many  years  as  l)r.  Bastiau's  over 
^eks ;  but  in  truth  his  conclusions  are  founded  on  such  absurdly 
Sufficient  evidence  that  serious  refutation  is  not  ncedetl. 

To  retom  to  the  colony  of  rotifers.     Since  its  estjtblishment  in 

-»C7  it  has  received  no  new  immigrants,  but  as  it  increased  and 

-^tiplied,  some  of  its  members,  in  a  dry  slaic,  have  been  removed 

*.  stock  new  tanks  for  my  fiiouds.     It  is  gcucrally  kept  in  a 

*  >Tb«  UcgiuuiDgu  of  Lltu,'  vol.  ii„  hj  Ur.  Uouliiii. 
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cabinet,  with  other  objects,  and  watered  for  examination  when 
required,  or,  as  a  rale,  once  a  month :  so  small  a  quantity  of  water 
dries  up  rapidly  in  summer;  in  a  day  sometimes.  The  longest 
time  it  nas  kept  continuously  dry  is  ten  months;  in  winter,  tSter 
watering,  it  has  been  frozen  into  a  mass  of  ice ;  it  has  been  heated 
on  a  brass  mountmg-table,  with  a  spirit-lamp  very  often,  in  order 
to  melt  the  marine-glue  when  a  new  coyer  has  been  required ;  it 
has  been  exposed  dry  to  the  sun  in  a  photographer  s  glass  room,  all 
through  a  broiling  summer ;  taken  a  sea  Toyage  to  tiie  south  of 
Spain,  reviyed  there,  and  brought  home  again;  taken  to  Ceylon; 
to  India;  reyiyed  on  ship-board,  to  the  astonishment  of  the 
passengers;  brought  home,  and  a  few  of  the  dry  inhabitants 
immediately  posted  off  again  to  a  friend  in  Ceylon,  who  reyiyed 
and  has  them  still.  As  a  final  indignity  and  injury  this  mnch- 
enduring  family  has  been  put  into  the  receiyer  of  an  air-pump  for 
twelye  hours  and  thoroughly  exhausted.  This  was  almost  too 
much  for  it,  but  still  there  is  a  Uttle  life  in  the  tank. 

Becently  I  determined  to  make  a  methodical  series  of  experi* 
ments,  to  see  if  any  new  h^ht  could  be  cast  on  what  I  thought 
were  disputed  pointe  regardmg  the  perfect  drying  and  reyiyal  of 
certain  rotifers,  but  reference  to  books,  old  and  new,  soon  pioyed 
that  now  at  least  there  was  no  disputed  point  at  all.    The  battle 
had  been  fought  and  won,  and  controyersy  ended.    As  a  matter  of 
history  it  had  a  certain  interest  to  know  how  Spallanzani  and 
Doyfere  experimented  and  Ehrenberg  doubted,  but  it  is  £eu:  more 
interesting  to  learn  the  ultimate  result  as  recorded  unanimously  bj 
our  modem   text-books.      Thus,   Pritchard*: — "They  haye  the 
power  of  preserying  their  yitality  when  thoroughly  desieeated. 
Leuwenhoek  and  Spallanzani  experimented  on  them,  and  announoed 
the  &ct  of  their  reyiyification  on  the  addition  of  moisture  monthB 
and    eyen    years    after    their    complete    desiccation.      Schrank, 
St.  Vincent,  and  Ehrenberg  questioned  the  truth  of  the  state* 
ment.  .  .  .  Schultze  and  Doyere  haye  repeated  and  confirmed  the 
experiments  of  the  old  obeeryers,  and  the  latter  authorilgr  oondodes 
that  Botifera  may  be  compleiely  dried  in  a  yacuum  wiuiout  lofiing 
the  capabiUty  of  being  reyiyed  by  moisture.    Many,  indeed,  aie 
sacrificed  in  the  process,  but  enough  recoyer  to  dcanonstrate  the 
possibility  of  the  fact." 

And  what  does  Dr.  Carpenter  say  ?  "  Certain  t  Eotifera  arc 
remarkable  for  their  tenacity  of  hfe,  eyen  when  reduced  to  a  mod 
complete  state  of  dryness ;  for  they  can  be  kept  in  this  conditkm 
for  ani/  length  of  time,  and  will  yet  reyiye  upon  being  moistened. 
Expenmente  haye  been  carried  stUl  further  with  the  amed  tribe  of 

♦  *  History  of  Infusoria/  4th  edition. 

t  *  The  Microscope  and  its  Kcvelations,'  4th  editiozL 
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Tardigrades;  indiyidnals  of  which  have  been  kept  in  a  yacunm, 
with  sulphuric  acid  and  chloride  of  calcium  (thus  suffering  the 
most  complete  desiccation  that  the  chemist  can  effect),  and  yet  have 

not  lost  their  capabiUty  of  reviyification their  return  to  a 

state  of  active  life,  affcer  a  desiccation  of  wrdimited  duration^  may 
take  place  wheneyer  they  meet  with  moisture,  warmth,  and  food." 

All  the  modem  scientific  works  tell  the  same  tale ;  a  diy  rotifer 
must  be  the  driest  thing  in  existence ;  but  privately  and  out  of 
book  seyeral  good  obseryers  have  expressed  their  doubts.  They 
cannot  beUeye  that  the  rotifers  are  completely  dried,  and  yet  they 
cannot  explain  away  the  undoubted  drying  effects  of  an  oven  at 
200^  (Fa&.),  or  of  the  vacuum  of  an  air-pump.  The  only  modem 
writer  I  can  find  bold  enough  to  put  his  doubts  into  print  is  to  be 
read  in  the  first  volume  of  the  '  Comhill  Magazine.'  He  cleverly 
attacks  the  "  dry"  subject,  shows  that  when  separated  from  sand 
or  dirt  iiie  rotifers  die  in  dryins' ;  concludes  that  sand  and  dirt  some- 
how  keep  moistnre  in  th^^der  trying  circumstances,  and  thinks 
there  have  been  "mistakes  somewhere"  about  the  air-pumps  and 
ovens. 

My  experiments  at  first  were  merely  repetitions  of  those  of  the 
old  observers,  and  the  results  were  nearly  the  same.  The  rotifers 
oonld  be  heated  gradually  up  to  200^  (Fahr.)  in  an  oven,  and  some 
lerived  with  water  afterwards :  with  thermometer  standing  at  300'' 
two  hours'  baking  completely  cooked  and  killed  them  all ;  so  did 
InOing  for  three  hours ;  4)ut  most  of  the  experiments  were  made  with 
a  modern  air-pump  of  the  best  construction.  Two  large  vessels 
debxmg  sulphuric  acid  were  put  into  the  receiver,  and  a  dry  tank 
OQUtaining  Jr.  roseola  in  great  numbers.  The  receiver  was  ex- 
hausted to  the  utmost,  and  so  kept  for  a  week.  Then  the  tank 
was  removed  and  moistened ;  about  a  dozen  rotifers  crawled  feebly 
out,  and  two  or  three  put  forth  their  rotatory  disks :  they  all  died 
in  a  few  days. 

Now  we  are  taught  that  this  experiment  is  conclusive,  the  dozen 
lotifiars  having  suffered  "  the  most  complete  desiccation  the  chemist 
can  effect,"  must  needs  have  been  dry.  By  no  means.  According  to 
my  belief^  the  few  rotifers  revived  because  they  were  not  desiccated, 
in  sjnte  of  the  effective  chemist,  while  the  scores  of  non-revivers  had 
been  dried,  partially  or  entirely,  and  killed ! 

Then,  how  are  rotifers  protected  against  desiccation?  The 
philodines  constantly  give  on  a  slimy  secretion;  in  drjring  they 
contract  head  and  foot-tail  (Fig.  3^,  and  as  they  gradually  assume 
an  ovoid  form  (Fig.  4),  the  gelatmous  fluid  dries  over  tnem  into 
a  hard  thin  shell,  and  effectually  secures  them  from  even  '^  the  most 
complete  desiccation  the  chemist  can  effect." 

And  now  for  proofs :  as  evidence  that  thoy  really  have  such  a 
secretion,  I  merely  quote  one  witness  of  many,  a  valued  corre- 


208  Transactions  of  the 

spondent,  who  made  his  statemeni;  quite  nnenectedly  and  wit) 
a  question  being  put.      '^  They  are  very  sumy,  and  when 

fetting  out  are  much  hampered  by  the  stuff  sticking  to  On 
iut  admitting  the  gelatinous  varnish  over  a  naturally  dried  rot 
would  such  a  coating  be  sufficient  protection  against  the  seazd 
absorption  of  sulphuric  acid  in  yacuo?  Yes:  I  produce  s 
grapes  which  are  coated  with  gelatine ;  they  have  been  with 
phuric  acid  in  the  exhausted  receiver  for  seven  days  and  nig 
On  breaking  the  protecting  envelope  they  are  found  fireah 
juicy ;  for  more  so  than  some  from  the  same  bunch  which,  pa 
in  a  cupboard,  are  now  shrivelled  and  mouldy. 

We  can  now  see  how  it  is  that  isolated  rotifers  put  singly,  o 
small  numbers,  on  a  glass  sUp,  and  with  thin  cover,  and  aJlowe 
dry,  very  seldom  recover  when  moistened ;  for  in  crawling  exciti 
over  the  sHde,  as  they  generally  do,  trying  to  find  more  wate 
protection  in  their  usual  refuge — sand  and  dirt,  they  part  with  m 
of  their  adhesive  covering,  the  evaporation  of  the  small  quantity 
water  is  so  rapid  that  they  have  no  time  to  settle  down  quietl; 
usual  while  more  coating  is  secreted ;  they  roam  about  ahnost  to 
last  minute,  when  they  are  overtaken  by  the  drought,  shrink  has 
into  a  ball  to  dry  and  to  perish. 

Having  shown  that  the  creatures  need  not  of  necessity  be  ra 
dry,  however  we  may  endeavour  to  dry  them  by  moderate  c 
tinuous  heat,  or  by  the  so-called  complete  desiccation  of  the 
pump,  it  only  remains  to  demonstrate  the  fiict  that  they  are  not  ( 
A  dry  trough  rich  in  philodines  was  kept  in  the  vacuum  for  tl 
days  with  acid,  then  removed,  and  at  once  transferred  to  a  long 
test-tube,  and  the  closed  end  immersed  in  boiling  water  for 
hours ;  tiien  with  a  pencil  and  the  aid  of  a  hand-magnifier, 
pink  contracted  bodies  were  picked  out,  put  on  a  ledged  glass  e 
and  covered  with  a  thin  circle.  They  were  then  examined  und< 
quarter-inch,  and  seen  to  be  highly  refractive,  and  like  rubies ;  \ 
increasing  pressure  the  tough  yielding  balls  at  last  burst,  and  ail 
few  minuter,  and  repeated  squeezings,  emitted  two  distinct  fit] 
one  watery,  which  diffused  through  tiie  broken  mass,  and  anol 
oily — a  yellow-pink  fluid  in  minute  smears^  changing  to  di 
when  water  was  run  under  the  cover.  In  another  case  oil 
applied  to  the  edge  of  the  cover,  run  in,  and  the  yellow  fluid  wa 
once  dissolved. 

From  these  experiments,  and  from  other  considerations,  it  so 
only  reasonable  to  conclude  that  these  rotifers  become  torpid 
drying  externally ;  that  their  vitality,  though  intact,  is  maintai 
only  by  the  slow  consumption  of  their  bodies.  It  is  true  they 
in  air-tight  cases ;  but  experiment  shows  that  they  can,  even  w 
most  active,  bear  the  absence  of  air  with  impunity  for  a  consic 
aUe  time.    I  have  had  them  in  water  in  the  exhausted  receive) 
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the  pomp  (of  oonne  without  add)  for  two  days  without  their  dying 
or  anowmg  mnch  fiigns  of  distress. 

As  regards  the  **  nnlimited  dnration  "  of  time  they  may  be  kept 
alire  ia  their  dry  cases^  authorities  differ :  my  experience,  founded 
OD  msacoeBsful  attempte  to  reyive  three  samples  of  dost  after  five 
TeazB*  drought,  two  aner  three  years,  and  one  after  one  year,  leads 
ine  to  rate  their  longeyiiy  within  moderate  limits ;  but  there  is 
erideDoe  of  their  revi^  after  four  years'  torpor. 

hi  oondnsion,  I  will  quote  the  great  Enrenber^,  who  without 

these  experiments,  in  spite  of  apparently  oyerwhelnung  eyidence  to 

the  contrary — eyidence  considered  up  to  the  present  time  as  per- 

ieelly  oondusiye — and  led  only  by  analogy  and  reason,  arriyed  at 

the  BBme  results  that  I  haye  now  the  honour  to  place,  with  proofs, 

heforeyou : — '*  Wheneyer  these  creatures  are  completely  desiccated, 

life  can  neyer  again  be  restored.     In  this  respect  the  Hotifera 

exBctly  correspond  with  larger  animals ;  like  them,  they  may  con- 

tbme  in  a  lethargic  and  motionless  condition ;  but  there  will  be 

going  on  within  them  a  wasting  away  of  the  body,  equiyalent  to 

10  much  nourishment  from  wiSiout  as  would  be  needed  for  the 

mtentation  of  life." 
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II. — On  Agchisteus  plumoms  (ParJUi).    By  E.  Pabtitt. 

(Bead  he/ore  the  Royal  Micboscopical  Society,  April  2, 1873.) 

Plate  XV.  (Upper  portion). 

The  aocompanying  sketch  is  one  of  a  yery  remarkable  animal 
met  with  in  the  mucous  matter  surrounding  Hsematococeus  hmm 
(Hassell).  I  do  not  remember  to  have  seen  anything  before  li 
this.  At  first  sight  it  has  something  of  the  appearance  of  a  larj 
rotifer,  being  transparent,  white,  and  showing  very  dearly  the  pfl 
yellowish  stomach  or  intestine;  as  this  ye^el  seems  to  combii 
both,  the  contraction  would  appear  to  divide  the  stomach  from  tl 
intestine  proper,  although  I  did  not  observe  any  valve  separatii 
or  dividing  the  two ;  but  I  presume  the  siphon-like  bend  and  oo 
traction  would  perhaps  answer  the  purpose  to  an  animal  like  tlua 

This  creature  is  provided  with  a  double  coating,  an  ectodei 
and  an  endoderm ;  the  outer  is  wrinkled  into  transverse  folds,  m 
many  small  protuberances  arising  therefix)m ;  out  of  each  of  the 
springs  a  beautiful  plumose  bristle  or  spine ;  by  the  side  of  each 
these  springs  a  short  spine,  bearing  at  its  apex  a  number  of  & 
bristles,  reminding  one  of  a  Uttle  aspergUliform  brush.  On  tl 
anterior  part  of  the  body  and  placed  somewhat  latendly  are  s 
bundles  of  simple  sUghtly-curved  spines  or  spinetts ;  and  belo 
these,  on  the  posterior  naif  of  the  body,  are  five  rather  long  slightl; 
curved  furcate  spines  directed  backwejrds. 

The  oral  aperture  is  lateral  and  inferior.    This  creature  pr 
gresses  by  contracting  its  body,  and  with  the  assistance  of  ti 
spines  very  similar  to  the  progress  of  an  Annelid.     I  could  D) 
discover  any  rings  or  annulations,  the  nearest  approach  to  this 
the  folds  of  the  dermal  coat. 

Viewing  this  animal  as  a  whole,  it  is  from  the  form  and  dispofi 
tion  of  the  spines  very  closel]^  related  to  the  Annelids,  but  at  wb 
position  to  approach  this  group  to  connect  them  I  do  not  see  a 
way  clear  except  through  Chatogaster.  On  the  other  hand,  tl 
simplicity  of  its  interior  organization  seems  to  prevent  a  very  da 
aUiance.  Although  the  general  appearance  is  tnat  of  a  large  rotife 
and  which  by  some  are  considered  to  approach  very  closely,  if  ^ 
quite,  to  connect  the  Botifera  with  the  AnneUds,  tins  creature  dot 
not  quite  fill  the  requirements  of  that  position  to  connect  them  < 
this  point ;  the  position  of  its  mouth  and  the  simpUcity  of  its  ii 
temal  organization  precludes  it.  At  the  same  time  I  think  tbei 
can  be  Uttle  doubt  but  that  its  nearest  alUes  are  the  Annelids, 
have  named  it  provisionally  Agchisteus  plutnosus,  presuming  it ' 
be  next  of  kin  to  the  Annelids,  and  plumoaus  from  the  b^ntif 
plumous  spines. 

I  can  say  nothing  as  to  its  habits,  except  the  finding  of  it  in  tl 
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gnrrotinding  the  Haematoooccus,  and  that  its  intestine 
1  same  greenish  grannloee  matter,  from  which  I  presumed 
A  on  the  plasma  of  the  Algae. 

four  or  nve  years  ago  since  I  found  this,  and  made  the 
r  it,  and  I  was  then  in  hopes  of  finding  more  specimens, 

been  disappointed,  and  I  am  now  sorry  1  did  not  keep  the 
I,  as  I  mignt  have  dried  off  the  creature  on  a  slip  of  glass, 
reserved  the  spines  in  situ. 


following  letter  was  addressed  by  the  author  to  Mr.  Stewart 
r  to  one  suggesting  the  possibility  of  some  mistake  as  to  the 
r  the  animal : — 

March  22, 1873. 

Mb.  Stkwabt, — I  thank  you  for  your  suggestion,  as  regards 
h  of  the  animal.  I  had  thought  so  myself,  that  the  mouth 
be  inferior,  or  beneath ;  but  on  studying  the  movements  of 
kure,  I  could  not  persuade  myself  that  it  was  so.  At  the 
le  I  would  not  insist  upon  it  that  it  is  not  inferior ;  for  a 
that  is  more  or  less  cylindrical,  or,  perhaps,  clavate,  would  be 
accordance  with  its  form.  One  could  scarcely  insist  upon 
»r  the  other.  At  the  same  time  I  have  stated  what  I  believe 
£ftct 

gards  the  spines,  there  are  two  lateral  rows  of  six  fascicles ; 
I  could  not  show  them  all,  as  it  would  make  confasion  with 
;  but  I  have  stated  this,  and  shown  three  fascicles,  to  show 
angement  and  position. 

are  at  fall  liberty  to  read  the  paper  at  the  next  meeting  of 
iety ;  it  might  probably  elicit  some  remarks  worth  recording. 

I  am,  my  dear  Sir,  yours  truly, 

Edwabd  Pabfitt. 
EWABT,  Esq. 
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III, — An  Apparatus  for  Obtaining  the  "  Baham  **  Angle  < 
Objective.    By  Bobebt  B.  Tolles,  U.  S.  America. 

Plate  XV.  (Lower  portion). 

[The  following  two  communications,  though  intended  1 
author  to  appear  indifferent  numbers  of  this  Journal,  have  r 
the  Editor  simultaneously.    They  are  therefore  published 
same  number  of  the  Journal. — Ed.  '  M.  M.  J.'] 

In  reference  to  Mr.  Wenham's  comments  on  my  last  comm 
tion  there  is  just  a  word  to  add. 

I  am  not  ayerse  to  the  ordeal  of  a  test  of  balsam  an 
London.  I  am  not  afflicted  with  Anglophobia ;  never  hare  i 
I  am  sure,  been  suspected  of  thai 

I  impugn,  not  the  verdict,  nor  the  testing,  so  £Eur  as  tha 
went.    At  air  angle  of  145°  I  get  the  same  results,  doubtless 

My  method  was  Mr.  Wenham's  tank-plan,  as  stated.  ] 
since  used  quite  extensiyely  a  different  method,  putting  th€ 
down  through  the  microscope  tube,  the  cone  of  light 
measured  as  emergent  &om  the  front  of  the  objective,  the 
also  in  position,  in  balsam,  under  covering  ^lass,  as  in  prac 
use  of  the  compound  microscope,  and  under  identical  curcumsl 
and  in  view  at  option  through  the  eye-piece.  Therefore  am 
the  extreme  rays  measured  for  angle  can  be  identified  as  trair 
and  giving  view  of  the  object.  This  seems  conclusive,  and  v 
describe  the  apparatus  I  have  no  doubt  the  action  of  it  v 
tested  in  England,  and  I  would  gladly  entrust  such  trial 
committee  already  according  me  their  attention,  and  by  all 
including  Mr.  Wenham.  As  a  sort  of  explanation  I  am  boi 
add  that  I  am  almost  certain  no  English  objective  will  be  foi 
go  above  83^  or  85^  of  balsam  angle,  which  by  the  method  I 
to  (which  I  doubt  not  will  be  accepted),  those  of  mine  of  com 
frontSy  will  reach  9IP,  at  all  events  in  most  cases,  i.  e.  whc 
air  angle  is  175^  or  upwards. 

More  than  this,  the  sort  fairly  denominated  in  your  head 
my  article,  "  Peculiar  Objectives,"  shall,  in  balsam  angle,  < 
100^,  and  range  above  ma,t  according  to  the  intention  in 
construction. 

As  yet  I  have  done  nothing  about  any  further  attestatioi 
and  when  I  do  so  it  will  be  without  knowledge  of  the  opini 
the  gentlemen  I  shall  call  upon,  or  care  either  about  their  pai 
ship  of  whatever  theory. 

Bespectfully  yours, 

BOBSBT  B.  Toil] 

F.S. — Since  writing  the  above  I  have  tested  the  angle 
objective  measured  in  London,  and  find  the  air  angle  at  open 
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:.  e.  for  uncovered  objeda,  145°.  By  the  new  method  hinted  of 
ibore,  the  balBam  angle  is  77°,  less  by  2°  than  Mr.  Wenfaam's 
-rial  made  it. 

At  closest,  to  the  extent  of  one-half  of  its  wliole  adjustment,  I 
Qow  get  90°  in  balsam  instead  of  93^  as  before.  These  discrepancies 
are,  lam  confident,  chargeable  to  the  tank  method  nhich  1  before 
nsE^,  and  which  I  used  because  it  was  not  my  method. 

I  now  nae  a  semi-cylinder  of  crown  glass,  reading  the  angle  on 
the  cylindrical  snrtace,  where  the  rays  emerge.  Of  course  the 
cyUni&ical  surface  has  a  non-polished  portion  to  facilitate  tlic  truo 
reading.  I  will  send  a  description  of  the  apparatus,  but  not  in 
time  to  appear  with  this  note. 

BosTOS,  March  19, 1873. 

I  conclode  to  send  a  sketch  of  the  apparatus  I  have  used  to  get 
the  real  balsam  angle  actually  available  in  use  of  whatever  objective. 

The  candle-flame  P  (Plato  XV.,  lower  portion)  shows  the 
position  in  which  the  apparatus  is  seen  in  the  figure. 

B  and  E,  the  base  of  the  apparatus.  B  is  a  sector  of  ISO''. 
A  18  a  semi-cylinder  of  crown  glass  closely  to  the  refractive  index 
of  balsam,  and  baring  an  elevation  above  the  base  B,  beyond  the 
■DB  of  the  tube  and  objective  D.  A  film  of  covering  glass  is 
fqneeented  at  G. 

Ab  the  hght  from  the  candle-flame  F  proceeds  down  the  tubo 
and  emerges  at  the  iront  of  the  objective,  and  traverses  the  balsam- 
moanted  object  at  G,  it  will  have  divergence  and  reach  the  cylin- 
drical snrfiice  of  the  ghiss  half-cylinder,  emerging  withont  sensible 
T^mstion. 

By  means  of  a  proper  ehntter  swinging  over  the  snriace-cylin- 
drical  of  A,  the  light  can  be  admitted  from  the  outside  of  it,  and 
\n  means  of  shatter  the  exact  limits  of  angle  be  found,  while  the 
MMerver  has  the  object  in  view  through  the  eye-piece  and  objective. 
"Diat  this  can  be  utilized  as  a  condenser,  with  peculiar  advantages, 
is  evident  enough. 

The  rude  drawing  vrill  answer  present  purposes,  but  I  hope  to 
oommanicflto  explicit  results  hereafter.     But  I  desire  to  stato  here 
that  the  resolts  given  in  my  table  of  measurements  of  balsam  angle 
are  Bubstantially  verified  by  this  method  of  measure. 
),  B06TON, 

P.S. — ^The  author  adds,  "  the  drawing  is  now  to  scale  of  0  ■  65 
to  1  in.,"  giving  at  the  same  time  permission  for  its  reduction. 
Tlua  permission  nas  been  accepted.  The  sketch  is  now  but  |rds  of 
its  cmginal  size  as  sent  by  Mr.  Tolles. 
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IV.— On  Bog  Mo$9e8.    By  R.  Bilaithwaitb,  M.D.,  F.L.S. 

Group  A,  addenda. 
6.  Sphagnum  papillosum  Lindberg. 

Gontrib.  ad  Fl.  Crypt.  AsisB  Bor-Or.  p.  280  (1872). 
Plates  XVI.  aiid  XVIL 
8yn. — Sph.  Cymbt/oHum  p.  p.  omnium  aactorum. 

Dioicaus;  more  or  less  ochraeeous  or  broum^  never  tin, 
with  purple ;  base  of  stem-leayes  and  bracts,  as  also  the  point 
branch  leaves,  darker  brown.  Stems  more  slender  than  those 
8.  cymbifolium,  reddish-brown ;  bark  composed  of  4  strata  of  a 
the  outer  perforated  by  several  large  foramina,  but  without  fib 
the  others  with  very  fine  spiral  fibres.  Bra/nches  3-4  in  afasci 
2  divergenty  short,  actUe;  1-2  pendent,  appressed  to  stem,  ait 
uated ;  cortical  cells,  with  fine  spiral  fiores  and  large  poi 
Gauline  leaves  rather  rigid,  spathulate,  minutely  fringed  at  ap 
their  cells  large,  empty  below,  with  a  few  fibres  and  pores  above. 

BamtUine  leaves  dosdy  imbricated,  strongly  cym  Diform-concfl 
cucullate  at  apex,  very  broadly  ovate,  obtuse,  cells  large,  the  hyal 
filled  with  spiral  fibres  and  perforated  by  large  pores,  their  m 
combined  wtth  those  of  the  chlorophyll  cms,  and  there  covered 
temaUy  with  minute  short  papHlse  ;  chlorophyll  cells  central,  d 
tical.    Male  jdants  more  slender,  amentula  more  or  less  ochiaoe 
short,  ovate,  pointed,  the  bracte  broadly  ovate,  concave,  ob 
the  margin  mmutely  fringed  toward  the  apex,  the  areolatioo 
that  of  me  branch  leaves.     Fruit  not  greatly  exserted ;  pedun 
bracts  large,  oblong,  convolute,  phcate,  the  cells  very  largt 
of  two  forms ;  in  the  lower  half  of  the  l/ract,  the  central  pai 
sists  of  narrow  pleurenchymatous  empty  cells,  with  thick 
the  margins  and  the  upper  half  of  the  brad  of  normal  pon 


EXPLANATION  OF  PLATE  XVI. 

Sphagnum  papillosum.   - 

a. — Female  plant    a  ^. — Part  of  male  plant. 

1. — Part  of  stem  with  a  branch  faaciole. 

2. — Oatkin  of  male  flowers.    2  6. — Bract  from  same. 

3. — Fruit  with  its  peduncle. 

4. — Peduncular  leaf.    4  b  a. — Areolation  of  basal  wing  of  same. 

6. — Stem  leaf. 

6. — Branch  leaf.  6/?. — Point  of  same.  6x. — Transverse  section  of  « 

Areolation  of  half  of  apex  of  same,  expanded  under  pressure. 

cell  X  200.    6  7. — Branch  leaf  of  the  rar.  Stenophyllum. 
7. — ^Intermediate  leaves  from  base  of  a  divergent  branch. 
9  X. — Part  of  transverse  section  of  stem.    9  c. — Outer  cortical  ceUa 

N.B. — The  dotted  line  in  Fig.  4  indicates  the  parts  occup 
kinds  of  cells. 
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fibrose  hyaline  oeUs  like  thoee  of  the  branch  leavea      Spores 
ferroginous. 

ydjc.  /8  eonfertwn. 

Plants  yery  short,  in  dense  tofts,  nsnallv  dichotomons;  outer 
cortical  cells  of  stem  with  3-1  very  large  foramina,  and  usually 
without  fibres.  Bamuline  leaves,  round,  deeply  cochleariform- 
concaye,  obtuse,  the  apical  cells  less  prominent  at  the  back. 
Peduncular  bracts  short^. 
Var.  7  stenophyllum. 

Plants    somewhat    lurid,    shorty    dense,    robust,    irregularly 
branched.     Outer  cortical  cells  of  stem  rectangular,  mm  3-1 
large  foramina,  and  some  yery  fine  distant  fibres.     Branch  leayes 
ovate-oblong,  less  concaye  and  cucullate,  and  almost  entire  aboye. 
Hab.,  peat  bogs  in  subalpine  districts. 

Scandinayia,  frequent  (Lindberg),  (Germany,  Ben  Lawen 
(B.  B.),  near  Penzance  (Gumow),  Sutton  Park,  Birmingham 
(Bagnall),  Stayeley,  Westmoreland  (Barnes),  /3.  near  Penzance 
(Curnow),  7.  near  Penzance  (Cumow),  Stayeley  (Barnes). 

This  fine  species  is  no  doubt  quite  as  common  as  8ph.  cyrMr 
fdium,  from  which  it  may  be  at  once  distinguished  by  its  more 
tigid  texture,  brown  colour,  and  less  elongated  branches,  with 
shorter  closely  imbricated  leayes. 

In  8ph.  cymbifolium  the  branches  are  much  more  attenuated, 
the  leaves  less  closely  imbricated,  more  divergent,  and  more  atten- 
uated at  the  points.  The  chlorophyll  cells  also  are  nearer  to  the 
concave  surfiace  than  to  the  back  of  the  1^,  and  at  their  point  of 
union  with  the  hyaline  the  internal  surfisu^  is  quite  smooth ;  the 
texture  of  the  plant  is  also  remarkably  soft.  It  will  be  seen  that 
the  two  varieties  of  Sph,  papillosutn  are*  quite  analogous  to  those  of 
8ph.  eymbifoliv/ni,  and  indeed  a  careful  study  of  the  four  species 
referable  to  this  group  would  lead  us  to  the  conclusion  that  they 
have  all  descended  firom  some  common  type  or  parent 

7.  Sphagnum  Austini  SuUivant. 

In  Austin's  Musci  Appalachian!. 
Plate  XVH. 

Snllirant,  Ic.    Muse.  Supp.  1  ined.  No.  2,  Lindberg  Contrib.  ad  Fl.  Crypt. 
AfiiiB  Bor-Or.  p.  280  (1872). 

Dioicous ;  much  resembling  Sph.  papillosum  and  the  American 
8ph.  Portorieense,  more  or  lees  odbjraceous.  Stems  frequently 
dichotomous,  dark  brown,  the  hark  composed  of  4  strata  of  oellsy 
the  outer  quadrato-hexagonal  without  fibres,  the  inner  with  very 
fine  fibres  and  large  pores. 

Branches  dosely  placed,  3  in  a  fascicle^  2  divergent,  atteniuded 
at  points,  1  penderU,  short,  slender,  appressed  to  stem ;  cortieal 
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cdh  with  fine  spiral  fibres.  Cauline  leaves  lingalate  obhise, 
minutely  mnged  at  apex,  the  areolation  as  in  8ph,  eynibifolium. 
Bamvline  leaves  closely  imhricated^  ovaie-cbUmg^  concave,  moie 
deeply  coloured  at  apex,  which  is  also  less  cncollate,  bnt  with  cells 
strongly  projecting  on  tiie  back ;  cells  large,  the  hyaline  filled  with 
fibres  and  naying  several  large  foramina.  The  chhrophyUoss 
obtusely  trigonous,  projecting  between  the  hyaline  on  the  concave 
surface  of  the  leaf  The  internal  wall  of  the  hyaline  cdlSy  where 
tmited  to  the  chlorophyllose,  densely  crested  with  prominent 
papiUas. 

Frnit  but  little  exserted ;  peduncular  bracts  oblong,  convolute, 
minutely  fimbriate  at  the  rounded  apex,  cells  of  the  lower  third, 
empty,  narrow,  parenchymatous,  above  normal,  more  or  less  fibrose, 
witn  large  pores.  The  adjacent  waUs  transversely  striate  by  the 
large  papilla.    Spores  ferruginous. 

Hab.,  swamps.  Farrago,  Ocean  County,  New  Jersey,  United 
States  ^Austin).  In  Europe  only  found  in  Sweden,  Hunneberff 
Mountam,  Westrogothia,  1859  (Lindberg).  Viby,  Nerike^  1860 
(Zetterstedt),  both  sterile. 

I  am  indebted  to  Prof.  Lindberg  for  specimens  of  this  fine 
sphagnum,  which  we  may  reasonably  hope  will  some  day  be  found 

in  Scotland.  I 

I 

EXPLANATION  OF  PLATE  XVIL  1 

Sphagnum  AustinL  i 

a, — ^Female  plant,  from  Austin's  ooUeotion  in  the  Eew  Herbarium. 

5. — Barren  ditto  from  Hunneberg. 

1. — Part  of  stem  and  branch  fascicle. 

3.~Perichffitium  and  fruit. 

4. — Bract  from  ditto.    4  c. — Single  cell  from  middle  of  same  x  400. 

5. — Stem  leaves. 

6. — ^Leaves  of  divergent  branch.  6j5. — ^Point  of  ditto.   6  a  a. — ^The  same,  expanded 

under  pressure.    6  c. — Cell  from  middle  X  200.    6  x, — Section  of  same. 
7. — Basal  intermediate  leaves.  I 

8. — Leaf  of  pendent  branch. 
9  X. — Part  of  section  of  stem.    9  c. — Outer  cortical  cells.    9  c\ — Inner  ditto,  x 

100.  ^ 

10.— Part  of  a  branch  denuded  of  leaves. 


V. — Binoculars  for  the  Highest  Powers. 

By  F.  H.  Wknham,  Vice-President  B.M:.S. 

I  HAVE  recently  made  some  experiments  for  this  particnlar  applica- 
tion ;  the  result,  howeyer,  claims  no  noyelty  beyond  an  adaptation  i 
of  plans  already  known  and  tried.  J 

There  have  been  three  separate  methods  by  independent  i^m 
ventors,  in  which  the  whole  aperture  with  a  full  field  can  li^ 
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L.iii    iii.luv    til,-   sii-lit    l..s^  <■[■  ik-liiiilioi,  cans,.!    |,v    f!„- 

iMl.Tt..lit,m-'. 
n:-  tluis  -lnv.il  buck  tu  ill,.  ori.;iiml  i.niK'i].!.- i,f  .iivi.lm- 

11  of  tiio  object-glass,  and  bringiug  the  separated  images 
I  eye. 

re  before  demonstrated  the  reasoD  vhy  the  present  binoea- 
lot  give  a  full  field  with  powers  liom  the  Jth  opwards,* 
hie  to  the  distance  of  the  prism  from  the  back  lena  of  the 

ediately  after  this,  the  late  Bichard  Beck  ingeniously 
my  form  of  prism  to  some  Uhs  in  the  following  way.  The 
IB  set  just  to  clear  the  back  lens,  on  the  end  of  a  thin  elastic 
spring  fixed  by  its  upper  end  to  the  inner  tnbe  of  the 

When  the  spring  lay  cloee  to  the  side,  the  prism  was 
rithoat  the  pencil  irom  the  objectrglass.  By  taming  a 
sting  on  the  spring,  the  prism  was  poshed  forward,  so  as 

the  rays.  This  plan  was  sncceesftil,  and  gare  a  clear,  fall 
each  eye-piece.  It  did  not  oome  into  extenstTe  ose,  pro- 
1  aoconnt  of  the  difficulty  of  making  prisms  on  sacu  a 
scale — the  necessity  of  having  one  fitted  to  each  object- 
d  the  inaccessible  position  in  which  they  were  mtnated. 
ill  forms  of  binocolar   prisma,   it  is  important  that  tho 

ahonld  be  fine  and  sharp  withont  waste ;  aa  any  edge  or 

the  junction  wiU  be  like  a  thread  across  the  centre  of  an 
aiB  obecanng  its  most  valuable  portion,  and  in  a  high 
adiy  impairing  performance — knife  edges  are  therefore 
b.  Nacnet's  eqmlateral  prism  ia  perfect  in  this  respect, 
ht  easily  be  made  as  small  aa  requisite ;  bnt  from  the  wide 
which  the  rays  emerge,  it  could  not  be  placed  close  to  the 


218  Binoeulan/or  the  Bighed  Pewen. 

priamB,  which  gave  a  definitbo  that  has  never  been  snrpM 
any  sqiweeding  arrangemecte.  This  was  abandooed  in  bf 
the  preeent  well-known  form,  as  it  reqaired  a  separate 
bodies  with  which  direct  single  Tision  comd  not  be  obtained 
as  for  some  special  obeerTations  separate  bodiee  are  still 
hare  re-arranged  the  priam  to  suit  the  angle  reqnized. 
vision  is  taken  off  at  right  anglee  to  the  axis  of  object^ 
prisms,  in  the  manner  first  suggested  by  me  in  a  paper  leH 
the  Microacopical  Society  in  May,  1853,  and  fignred  in  the 
actions,'  the  vision  will  be  erect  in  one  plane.  Snch  was  1 
in  the  instrument  then  described,  bnt  the  effect  was  paeudoi 
The  following  diagram.  Fig,  1,  shows  an  enlarged  t 
view  of  the  achromatic  separating  prism  now  osed.    Tb 


prism  is  of  crown  glass.  Fig.  2  (full  dze)  represents  i 
cation  to  a  right-angled  or  diagonal  erecting  microBOO 
horizontal  stage 

The  reflecting  prisms  at  a  are  the  same  aa  formerly  i 
and  are  set  bo  that  the  faces  are  peipendionlar  to  the  emerf 
Some  play  should  be  left  between  them,  to  allow  for  laten 
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iisA,  in  case  a  poiat  does  not  fall  in  the  centre  of  each  ^e-piece. 
I(  the  bodies  ate  set  at  any  other  angle,  the  prisms  are  tilted  to  cor- 
topond.  The  achromatic  separating  prism,  b,  is  only  08  in  thick- 
Km  (mm  apex  to  base,  and  is  tomed  to  a  circle  '  26  in  diameter ; 
it  is  set  in  the  end  of  a  thin  ahding  tnbe,  that  can  be  slid  down, 
noie  or  leas,  within  the  body  of  an  object-glaaa  as  circumstances 
lUow.  The  small  range  of  motion  thus  given  is  not  found  appre- 
uUy  to  distnrb  the  central  position  of  an  object  in  the  eye-piccce. 
?a  optical  effect,  it  is  of  no  consconence  at  wliat  distance  the 
igfit-angled  or  erecting  piisms  are  placed ;  tliey  may  be  lialf-way 
p  the  bodies  and  the  bend  made  there,  or  even  emjiloyed  iu 
■gonal  eye-pieces;  these  being  swerved  round,  would  enable  two 
lnBTOB  to  see  the  same  object  with  any  form  of  binocular. 


—Professor  Smith's  Conspeetva  of  the  Diatomacete. 
By  ProfeSBOr  H.  L.  Suith. 
1  tho  March  nnmber  of  the  '  M.  M.  J.,'  which  I  have 
pnaoeiTed,  (he  criticism  of  my  "  Conspectus,"  by  my  friend, 
''^"  Lang.  He  had  already  notified  me  of  his  intention, 
bo  depFEcates  it  as  an  artificial,  instead  of  a  untural 
I,  my  own  opinion  is,  that  the  Diatomaceie  are  grouped 
more  natnial  manner  by  it  than  by  W.  Smith'n 
i  the  '  S)iiopeis  of  the  British  Diatomacete,'  and  which 
I  st^cms  to  think  more  natural  I  It  is  quite  true  I  do 
"  Couajiectns"  by  any  higher  name  than  an  "  Artificial 
am  very  &r  from  presuming,  in  the  present  state  of 
wiedge,  to  say  that  I  know  enongh  about  our  little  frieuds, 
tract  anything  better ;  I  fcncy,  however,  that  W.  Smith's 
_,jlioD  will  be  found  quite  as  artificial,  and  even  leee  natural. 
I  l»ving  regard,  for  this  purpose,  to  the  "general  build," 
"nire,  I  am  quite  sure  it  is  what  a  student  in  any  other 
!Dt  of  DBturiLl  history  would  do,  sooner  than  depend  upon 
inces  or  conditions,  which  the  slightest  eiperience  would 
ri»  be  variable;  and  so  Captain  Lang  will  find  out  one  of 
_B&yB,  "  when  knowledge  shall  be  increased,"  and  he  tries  the 
ieaa,  that  stipitate,  tubular,  &oadoee,  persistent  and  non* 
ristent  membrane,  are  characters  absolutely  of  no  value  in  a 
oral  classification.  He  knows  very  well  that  Staunner's  acuta, 
^  arows  in  filaments ;  shall  we  therefore  put  this  species,  follow- 
W.  Smith's  more  natural  classification,  along  with  Melosira  in 
>Tribe  Y.,  keeping  the  others  of  the  genus  in  &ub-Tribo  I.  ? 
seems  to  me  that  this  is  worse  than  associating  Amchnoidiscua 
h  Hdooia.    But  I^  us  see  where  this  so-called  natural  daaofi- 
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cation  would  put  the  latter.  Why,  we  actually  find  Aiachnoidiflr 
along  with  Naviciila !  in  W.  Smith's  classification,  the  only  pd 
of  resemblance  being  that  both  are  free :  for  same  reason  we  m 
associate  an  ant  and  an  antelope.  In  my  own  classification^  whi 
is  not  BO  wholly  artificial  but  that  it  is  based  upon  the  positiim  a 
character  of  the  "  Baphe,"  or  medimn  line,  into  three  tnbes,  Arac 
noidiscuSy  not  so  very  milike  Melosira  in  S.  Y.,  is  associated  wi 
that  genus,  and  also  as  to  its  being  &ee  I  may  mention  that  chai 
of  three  or  four  individuab  are  not  uncommon.  Again,  some  doul 
both  on  the  part  of  Mr.  Eitton  and  Captain  Lang,  appears  to  ei: 
about  the  propriety  of  my  union  of  Qriceratium  and  Amphiteiz 
with  Biddmpma  (which,  by  the  way,  is  only  in  part,  as  all  tho 
forms,  without  processes,  go  with  the  Coscinodisoesa).  As  Gapta 
Lang  makes  a  point  here,  that  Biddulphia  coheres,  forming  a  » 
zag  filament,  and  the  others,  a  straight  one,  if  any  (preferring  tJ 
natural  (?)  classification  of  W.  Smim,  who  puts  Biddulphia  wii 
Diatoma !  and  Triceratium  and  Amphitetias  with  NaYicula ! ! !) 
commend  to  him  Mr.  Boper's  Httle  woodcut,  ^  Trans.  Mic.  Soc 
vol.  viii.  p.  57,  where  he  will  find  Triceratium  zigzag^  and  Taffii 
West's  representations  of  Biddulphia  Arinta,  PI.  XLV.,  S.BJ) 
where  he  will  find  this  diatom  forming  a  straight  filament  Ed' 
less  anomalies  and  confusions  result  from  considering  these  evanei 
cent  conditions  as  of  value.  Mr.  Kitton's  remarks  about  Gamwk 
discus*  are  reiterated  by  Captain  Lang,  though  he  is  not  so  decw 
That  Campylodiscus  has,  in  some  cases,  crossed  valves,  is  true; 
think  it  will  be  hard  to  show  that  it  has  in  alL  I  shall  notshio 
from  extending  a  genus,  because,  forsooth,  the  number  of  speflf 
will  become  inconveniently  large ;  to  found  a  new  genus  on  sod 
grounds  would  be  far  from  natural.  Captain  Lang  is  right  th 
tixe  Table  of  Species  will  involve  a  vast  amount  of  labour  IB 
trouble.  In  the  next  number  of  the  '  Lens'  I  give  the  spedflK 
the  genus  Amphora.  Unless  I  am  aided  b^  generous  sympatt 
and  kind  advice,  I  know  I  must  go  hesitatmgly,  and  often  eiK 
neously  forward.  Most  thankful  shall  I  be  for  any  original  bd60 
mens,  memoirs,  or  other  assistance,  in  the  arduous  task  wJiic 
involves,  not  only  the  consideration  of  every  hitherto  (so  fair  as 
know)  named  species,  but  a  classification,  with  descriptions,  6ffa0 
and  index. 

I  was  not  before  aware  of  Dr.  McDonald's  paper  in  ft 
January  number  of  the  *  Annals  and  Mag.,*  1869,  nor  have  I  J* 
seen  it  If  I  have  done  him  injustice  by  any  seeming  neglect 
beg  to  apologize.  As  for  Dr.  Pfitzer's  classification  on  the  metho' 
of  reproduction,  I  only  know  it  through  the  abstracts  published  u 
the  journals ;  that  method  of  classification  I  long  ago  tried  ^ 
abandoned,  as  he  will  be  obliged  to.  With  all  the  enmusiasm  d ' 
novice  I  &ncied  here  was  the  key  to  unlock  the  mysteries  of  ^ 

♦  •  Grevillea,*  vol.  i.,  p.  63. 
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dalna  world.     Alas !  tite  aQomalies  were  so  many,  fTiH  tb6  diffi- 
eahies  so  gtest,  that  I  abandoned  it  in  di^ost 

Ai  re^ids,  then,  my  own  Congpectns,  f  candidly  acknowledge  it 
B  baity.  Not,  howerer,  because  I  have  expunged  too  many 
genaa,  out  too  few.  I  have  trusted  too  mncli  to  the  etatementB 
vA  figures  o^  especially,  the  Continental  authors,  and  I  am  be- 
nming  more  and  more  distrustful — not  a  very  pleasant  state  of 
ttmeB.  I  am  very  much  obliged  to  Kr.  Eitton  and  Captain  lAng 
ibr  ue  kind  manner  in  which  they  have  received  my  Conspectus, 
nd  feel  encouraged  to  go  on. 
OmvA,  N.T^  M<inh  19, 1B73. 


Vn,— 4  AW  Method  o/Pretervinff  Tumourt  and  certain  Urinary 
Depoaita  durit^  Trangportaiion.  By  Joseph  Q.  KiCEAsssair, 
Hi).,  lUjcroscopist  to  the  Pennsylvania  Hospital, 
b  the  early  days  of  medical  microscopy,  partly  becaose  all  revela- 
tna  of  the  science  were  looked  upon  t^  meet  practitioners  with 
«^ici(Hi  or  positive  distrust,  partly,  I  presume,  on  aocoont  of  real 
DttilfiiliieaB  among  its  students,  microscopic  examinations  were 
'  >*i^  called  for,  and  there  was  little  need  of  d^ising  plans  for 
"Unig  the  portability  of  specimens.  At  present,  however,  when 
■tnbe  of  the  microscope,  not  merely  as  an  aid,  but  even  as  the 
■"*idkble  guide  for  diagnosis,  prognosis,  and  treatment,  in  many 
"**!  ot  disease,  is  becoming  almost  universally  recognized,  some 
MOl  cf  bansporting  nrinacr  and  other  deposits,  tumonrs,  &c.,  over 
^  dttancea,  in  the  nnaltered  condition,  has  become  a  great 
yfaitnm.  As  a  contribution  towards  this  important  object,  I 
*w  fa)  the  profession  the  subjoined  method,  originally  contrived  to 
■Wtthe  exigencies  of  a  recent  case  in  my  own  practice. 

%B  dinical  history  in  this  particular  instance,  being  aocnrstel; 

^'^  by  the  patient  himself,  a  highly  intelligent  physician,  gives 

;    ^  n  exquisite  picture  of  one  form  of  the  special  renal  malady  in 

!    V'^'oa,  that  I  am  confident  most  of  my  auditors  will  feel  some 

"■Wat  in  its  relation,  which  is  briefly  aa  follows : — 

AboQt  the  20th  of  Angnst  last,  I  received  a  letter  from  Dr. , 

["^g  in  one  of  the  trans- Mississippi  States,  informing  me  that 
*  W  forwarded  to  my  address  two  specimens  of  deposit  let  fell  from 
Annies  of  his  own  nrine,  which  he  wished  me  to  examine.  In 
V^uiiig  of  his  condition,  he  remarked : — 

"I  am  forty  years  of  ^e,  and  for  the  last  four  years  my  health 
'"^  >trengtti  have  been  steadily  failing.  From  my  normal  weight 
•fies  pounds,  I  have  dechned  gradnally  to  132,  at  the  rate  of 
^"Ot  ei^t  ponnds  per  annum.  My  condition  at  first  was  attri- 
''^  to  malarial  fever,  but  this  cause  has  not  involved  t^  case  for 


the  ablest  adTice,  of  tonics,  stimalants,  and  nntritions  diet, 
taken  a  Bearvoyage  of  three  months'  doration,  with  no  iq 
benefit  A  few  months  ago  I  accidentally  discovered — ' 
DeTer  before  been  Buspected — the  presence  in  mr  unite  td 
in  latge  amonnt.  Its  pteeenco  ia  peieisttint,  and  its  qoasti 
increase.  The  deposit  aflier  being  precipitated,  and  allow* 
honrs  to  settle,  just  half  fills  the  tnhe.  I  have  nerer  had 
of  dropsical  effosion,  bat  for  the  last  year  or  more  have  snfiE 
peiiodical  attacks  of  almost  uncontrollable  diarrhoea,  d 
themselves  with  much  regnlarity  abont  ot^  two  moi 
lasting  &om  three  days  to  as  many  weeks.  ^Hie  amoonl 
secreted  is  abont  thirty-two  onnces  for  twen^-fonr  honis 
in  colour,  bat  never  tnrbid  when  fresh.  I  mictoiate  a  litt 
than  when  in  health,  always  haviiig  to  rise  at  least  cmoe  d 
night ;  mine  mnch  inclmed  to  foam,  ap.  gr.  Donnal 

Prof. ,  of  Philadelphia,  has  prononnced  my  liver,  Kf 

heart  healthy,  while  my  vital  capacity  as  indicated  by  the  a; 
is  fifteen  per  cent,  above  par.  .  ,  .  May  I  treepass  npoa ; 
feesional  oonrt^  so  tar  aa  to  ask  yon  to  solve  the  problem, 
I  am  so  mnch  interested,  by  a  microscopic  examination  ? 
sence  of  caste  will  of  conrse  demonstrate  renal  degtnen 
snppoee  no  casts  are  found,  what  then  ?  How  in  that  a 
mj  mahidy  be  termed  ?  Certain  it  is  I  am  snfferine  fri 
tbmg  whicn,  nnarrested,  mnst  hnrry  me  to  a  goal  not  £m  < 
tant  Please  give  me  your  views  in  reference  to  diagnosiB,  ] 
and  treatment.  .  .  .  SoUciting  an  early  reply  as  the  gresfa 
that  could  be  rendered  to  one  in  my  present  condition  of  sm 
it  is  the  sutyenae  alone  that  tries  me, — I  suliscribe  myael^ 
This  letter — which,  I  sboold  mention.  Dr. wilt 
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certain  Iriniry  Dejx^sits  (luring  Tran.^porf'ition.  '22'^ 

litiiiJred  miles,  occupying  more  than  a  week  ot*  tlie  hot  weather  witli 

which  we  were  visited  daring  the  past  summer,  had  given  time 

eDongh  for  complete  decomposition  to  occur,  and,  although  one  of 

the  specimens  was  prepared  with  a  small  portion  of  carbolic  acul 

BohtioiL,  entire  putre&ction  had  taken  place  in  both  before  their 

ttmaL    The  vial  which  had  been  merely  sealed  up  gave  forth  when 

imoarked  a  strongly  ammoniacal  odour,  and  its  deposit  was  composed 

ooh  of  amorphous  granular  matter.    The  other  specimen,  to  which 

evDolic  acid  nad  been  added,  contained  an  abundant  white  coagulum, 

vithoat  any  tube-casts,  epithelial  cells,  or  leucocytes.    Numerous 

OToelial  threads  of  fungous  vegetation  presented  themselves,  and 

iraie  probably  capable  of  developing  in  the  solution  to  which  carbolic 

tod  Ittd  been  added,  because  that  acid  was  deprived  of  its  parasiticidal 

pioperties  when  it  combined  with  the  albumen  of  the  urine. 

;         On  mentally  reviewing  the  preservative  agents  at  our  disposal, 

I     nd  rejecting,  of  course,  alcoholic  and  arsenical  fluids,  on  account  of 

tUr  power  of  coagulating  albuminous  substances,  it  occurred  to  me 

tiiit  eolation  of  acetate  of  potash,  whose  admirable  properties  as  a 

pnnrvative  menstruum  for  microscopic  objects  formed  the  subject 

of  QD6  of  my  communications  to  this  Section  last  year,  would  best 

■ne  onr  purpose ;  and  I  therefore  wrote  to  my  correspondent,  in- 

faning  him  of  the  ill-success  of  his  first  venture,  and  requesting 

Iqa  to  prepare  another  specimen  by  filling  a  similar  small  vial  with 

\      ^ittiate  of  potash,  and  then  pouring  in  a  fluid  drachm  of  the 

VdaHDt  let  £el11  from  his  morning  urine  after  standing  twelve  hours 

^teooljdace. 

On&e  12th  of  September  I  again  received  two  samples,  one  of 
^'^  hid  been  mixed  with  the  washings  of  a  bottle  that  had 
^QMdy  contained  acetate  of  potash,  and  which  comprised  the 
Aiefar'e  entire  stock  of  the  salt ;  the  other  prepared  with  a  small 
P"feii— about  twenty  drops  —  of  alcohol.  Both  of  these  were 
^ivthleeB  for  microscopic  examination ;  and  I  therefore  procured  a 
^^^{'diHchm  vial  of  solid  acetate  of  potash  and  forwardea  it  to  my 
P^t  by  return  mail,  re<juesting  him  as  before  to  add  to  its 
stents  a  fluid  drachm  of  his  urinary  deposit. 

This  last  experiment  in  the  preservation  of  a  urinary  sediment 
*'>^  transportation,  the  fifth  of  the  series  it  completed,  was  entirely 
"'^(icsBfiif,  the  preparation  reaching  me  about  the  1st  of  October, 
'^cdy  in  such  a  condition  as  to  show  well-defined  hyaline,  granular, 
H^&ttjr  epithelial  casts  of  the  uriniferous  tubules  in  great  abundance, 
^  likewise  embalming,  so  to  speak,  those  pathognomonic  signs  of 
Wight's  diwase  so  per^ctiy  that  a  drop  of  the  fluid,  which  1  have 
P'^  beneath  one  of  the  academy's  microscopes  this  evening, 
^^I^Sttts  numerous  tube-casts  with  admirable  distinctness,  even 
^'^hongh  more  than  six  weeks  have  now  elapsed  since  this  identical 
'^{de  which  I  here  hold  in  my  hand  was  prepared  for  examination, 
Upwards  of  twelve  hundred  miles  away. 
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Dnring  the  past  few  years  I  haye  repeatedly  felt  the  need  o 
some  method  for  preserymg  specimeDS  of  tomoniB  and  other  patho 
logical  formations  for  microscopic  investigation,  which  might  preTeu 
the  alterations  in  the  cellnlar  elements  which  are  so  apt  to  occui 
with  the  media  now  in  nse,  and  also  avoid  the  difficulty  of  seoidiiii 
fluids  by  mail,  or  the  delay  and  expense  attendant  upon  carriage  li] 
express.  ,  Since  employing  the  plan  described  above,  for  ensniiD( 
the  portability  of  specimens  of  tnbe-casts,  in  spite  of  their  expoeon 
to  either  very  high  or  very  low  climatic  temperatures,  I  have  nuidei 
few  observations  upon  the  effects  of  the  acetate  of  potash  scdutioi 
upon  morbid  growths,  and,  as  a  result  of  my  researches,  reoommfioi 
the  following  method : — 

Place  a  small  fragment  of  any  tumour  or  pathological  strocbiR 
say  a  quarter  to  half  an  inch  square  and  one-tenth  of  an  inchihidi 
in  a  couple  of  drachms  of  saturated  solution  of  acetate  of  potash,  an 
allow  it  to  fully  imbibe  the  fluid  by  soaking  therein  for  forty-ei(^ 
hours.  The  solution  referred  to  is  best  made  by  simply  poazifi| 
half  an  ounce  of  rain-water  upon  one  ounce  of  dry  granular  aoetii 
of  potash,  in  a  clean  bottle.  When  the  tissue  is  thus  fully  satonis 
with  this  saline  Uquid,  remove  it  by  means  of  a  pair  of  forceps,  witkfl 
much  pressure,  and  insert  it  in  a  short  piece  of  india-rubber  taUni 
or  wrap  it  up  carefully  in  a  number  of  folds  of  thin  sheet  rubber  or  < 
oiled  silk,  tying  the  whole  firmly  at  the  ends  with  strong  thzod 
When  thus  prepared,  specimens  can  be  enclosed  with  a  letter  in  i 
ordinary  envelope,  and  sent  long  distances,  doubtless  thousands  t 
miles,  by  mail,  without  danger,  on  the  one  hand,  of  decompoatki 
because  of  the  preservative  power  of  the  potassic  acetate,  or,  on  ik 
other,  of  desiccation,  on  account  of  its  exceedingly  deUquesoeD 
nature. 

One  very  important  advantage  which  this  plan  has  over  Ihoi 
in  which  alcohol  or  glycerine  is  employed  as  a  preservative  ageoiyi 
that  the  menstruum  lias  httle  or  no  effect  upon  the  oil-globuksooB 
tained  in  cells.  Hence  by  its  aid  we  are  enabled  to  recognize  &t^ 
degeneration  in  the  cellular  elements  of  a  tumour,  and  easily  ft 
detect  the  same  metamorphosis  in  the  kidneys  from  minute  oil-^i^ 
in  the  epithelium  attached  to  tube-casts  of  Bright's  disease,  ram 
circumstances  where  specimens  preserved  in  glycerine  or  alooho 
would  afford  a  doubtful  or  whoUy  negative  residt. 

Urinary  deposits  composed  of  oxalate  of  lime  or  of  triple  pboi 
phatearenot,  according  to  my  experience,  readily  preserved  in  sob 
tion  of  acetate  of  potash,  possibly  on  account  of  chemical  deociB 
positions  which  occur.  When  these  crystalline  bodies  are  met  iriA 
as  is  usually  the  case,  in  non-albuminous  urine,  they  could  probslii; 
be  best  retained  in  an  unaltered  state  by  adding  from  twenty  t 
thii'ty  per  cen^  of  solution  of  carbolic  acid  to  the  renal  secretion  i 
which  they  are  found. — From  the  Philadelphia  '  Medical  limes.' 
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A  Beport  of  MicroBoopical  and  Physiological  Besearchcs  into  the 

Katme  at  the  Agent  or  Agents  producing  Cholera.    Bj  T.  B.  Lewis, 

ILB^  and  D.  D.  Cunningham,  M.B.,  Calcutta,  Office  of  the  Superin- 

tendent  of  Groyemment  Printing,  1872. — ^Although  this  work  is  not 

c^ecially  microscopical,  it  deals  less  or  more  with  the  histological 

cbncter  of  the  blood,  and  more  especially  with  those  cases  in  which 

Bieteria  are  present.    It  seems  to  us  somewhat  of  a  mistake  on  the 

Mthon*  parts  to  have  published  the  volume  at  all;  for  though  it 

Buiates  much  excellent  experimentation,  there  is  yery  little  in  the 

dttpe  of  sound  conclusion  to  be  drawn  from  the  researches  it  narrates. 

We  think,  therefore,  that  the  authors  would  haye  been  wiser  to  haye 

viited  longer  before  publishing  their  inquiries.    But  for  all  that  the 

book  is  of  considerable  interest.    In  the  first  place  wo  must  state  that 

file  entire  volume  does  not  exceed  a  hundred  pages  of  clear  readable 

type,  and  of  this  by  far  the  larger  portion  has  no  relation  to  micro- 

Mopic  work.     Yet  is  the  histological  part  of  value,  especially  in 

ngud  to  those  peculiar  protoplasmic  masses  or  corpuscles  in  the 

Uood  of  cholera-patients,  which  are  admirably  figured  in  the  folding 

jlito  which  precedes  the  volume.     The  following  account  of  them  we 

iniB  in  the  authors'  own  words,  for  they  are  clear,  minute,  and  to 

wft  point    We  may,  however,  mention  that  the  specimen  of  blood 

v*iiiken  from  the  &iger  of  the  patient,  and  was  placed  in  a  wax-coll 

^  %  Bmilar  character  to  that  described  by  Berkeley  as  specially 

^•W  for  the  observation  of  fungL    The  powers  employed  were 

^iM^  of  Powell  and  Lealand  and  ^th  and  ^th  immersion  of  Boss. 

"^aow  remains,"  say  the  authors,  ''to  make  a  few  remarks  on 

fte  jcmeipal  points  of  interest  in  connection  with  these  observations. 

^eoDToniences  afforded  by  a  tropical  climate  for  any  such  series  of 

^VfirnticHis  as  these  are  very  great,  as  the  temperature  as  a  rule  is 

^Cciently  high  to  secure  that  the  activity  of  the  bioplasts  contained 

^  &  blood  is  not  too  rapidly  checked.    During  a  period  of  frequent 

^*BFvation  in  the  course  of  the  past  season,  the  thermometer  ranged 

fcsa  a  maximum  of  98*2°  F.  to  a  minimum  of  76-3°  P.    It  is  not 

^foid  of  interest  to  remark  that  the  use  of  immersion  objectives 

^vqItos  a  disadvantageous  depression  of  temperature,  due  to  evapora- 

^  of  the  film  of  water  which  is  placed  between  the  lens  and  the 

ttveting  glass.     The  prolonged  use  of  such  a  lens  has  frequently 

^Oftred  in  this  way  to  check  the  activity  of  the  bioplasts  in  tho  blood. 

^  of  the  most  important  points  determined  by  these  obsorvations  is 

^  &ct,  that  the  blood  in  cholera  is,  as  an  almost  invariable  rule,  free 

^  bacteria,  either  actual  or  potential.  This  is  the  case  as  well  shortly 

^  death  as  during  life,  and  holds  in  regard  to  every  stage  of  the 

^'■BiBe.    In  one  or  two  cases,  a  slight  development  of  distinct  bacteria 

^OQcurred  during  the  course  of  observation,  but  this  is  no  more  than 

^J  occur  in  the  most  healthy  specimens  of  blood,  and  the  idea  that 

bttteria  are  normally  present  in  the  blood  in  cholera  may  bo  finally 
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dismissed.     It  is  not  improbable  that  certain  of  the  appeannon 
observed  in  series  of  observations,  such  as  those  described  above,  nty 
afford  a  cluo  to  the  origin  of  such  an  idea.    At  an  early  stage,  vlun 
the  bioplasts  are  of  great  fluidity  and  tenuity,  monad-like  gnnnki, 
contained  in  and  moving  with  them,  may  be  supposed  to  be  free  ud 
endowed  with  independent  motion,  but  this  will  be  found,  on  pth 
longod  observation,  not  to  be  the  case,  and  as  the  density  of  tks 
bioplasts  increases,  the  true  relations  of  the  granules  will  appev. 
At  a  much  later  stage,  namely,  at  that  of  escape  of  the  contents  of  tte 
cells,  patches  of  molecular  matter  and  scattei^d  granules  may  renh; 
and  finally,  when   general   disintegration   of  the   bioplasts  oeciii^ 
large  sheets  and  masses  of  evenly  molecular  matter  may  occupy  moh 
of  the  preparation;  but  these  granules,  micro-coccoid  patches,  nl 
molecular  flakes,  are  no  new  developments,  but  are  clearly  tzaoeaUe  k 
more  disintegrative  changes  in  bodies  previously  present.     The  mol^ 
cular  matter  so  produced,  be  it  scattered  or  aggregated,  undergoeiM 
further  development,  and  shows  no  motion  or  any  other  indioatioB  d 
vitality.  The  term  bacteria  is  often  very  vaguely  and  loosely  empkjfB^ 
but  it  is  under  no  pretext  applicable  to  mere  dead  particles  dsB  li 
simple  disintegration. 

'^  As  regards  bacteria,  so  it  is  in  regard  to  the  presence  of  fimpl 
elements  as  a  normal  and  constant  characteristic  of  the  Uood  ■ 
cholera.  There  is  absolutely  nothing  in  favour  of  any  such  nav; 
there  is  absolutely  no  evidence  of  the  existence  of  fungid  elemsotiii 
the  blood  whilst  in  the  body,  and  only  very  rare  and  clearly  moei<Uiti 
development  of  such  bodies  after  its  removal  from  it.  PoesiUj  iki 
most  important  result  to  be  derived  from  observations  on  the  Uood  ■ 
cholera,  conducted  in  the  manner  described  above,  is  the  explamtios 
which  they  are  capable  of  affording  of  the  nature  of  the  bioplastic  bodvi 
and  cells  so  abundant  in,  and  so  characteristic  of,  evacuations  fUtA 
during  the  course  of  the  disease.  We  have  previously  pointed  oil 
that  such  evacuations  frequently  contain  evidences  of  the  eaoapo  ^ 
blood  into  the  intestines,  either  by  the  presence  of  red  corpusekiiB 
greater  or  less  abundance,  and  occasionally  included  within  ^ 
characteristic  colls  of  the  discharges,  or  by  that  of  a  more  or  ki* 
pronounced  pinkish  and  sanguineous  tinge  of  the  fluids,  with  ^ 
subsequent  appearance  of  blood  crystals  in  them.  Now  if^  as  obeervt- 
tion  has  proved,  the  bioplasts  contained  in  the  blood  are  capable  of  8*^ 
activity  and  multiplication  when  removed  from  the  body,  and  wiA 
quite  abnormal  surroundings,  it  is  surely  fair  to  allow  them  an  «fA 
if  not  superior  capacity,  when  exuded  on  the  interior  eoAce  of  A^ 
intestines. 

"  Such  bioplasts,  in  passing  through  the  various  changes  describe' 
above,  will  come  to  present  every  modification  of  appearanoe  9f^ 
characters  presented  by  those  found  in  the  discharges.  In  As* 
earlier  stages  they  will  correspond  with  the  freely  motile  sdmbImb  d 
the  evacuations ;  when  rather  older  they  lose  their  fr'oedom  of  motifli 
and  show  mere  feeble  changes  of  form,  ultimately  becoming  motka- 
less  and  pus-like  or  rather  exudation-like  cells,  such  as  aie  oLseitrf 
in  the  flidces  of  lymph  in  peritonitic  and  similar  effbsionfl^  and  sock 


liittnie.1,  wliitisli  or  i.!ik-yt.llu«isli  livuliii,-  clIIs  >^\,.>\v\i,<:  un 
Rtnictiiru  i>r  cuntviitw.  liut  thi:  obsorviitious  on  llu-  <liiiiiv' s 
i;  ill  the  biuliluKts  of  tlic  Iili-J.1  oxpluili  tliu  [Mdir.-  .,f  tin  ^, 
lilt  tiiiiity  capsules  pcrfiisting  aftor  lliu  tncajii:  i.f  tin:  unilt;- 
at«ats  of  tbe  pus-like  cells,  ore  exactly  iimilar  to  the  hyaline 
f  the  evaciutioiis,  and  unleH  the  acbaal  steps  in  tbelr  loimft- 
L  been  followed,  their  nature  would  have  been  ta  obacure  u 
the  latter  cells  haa  till  now  remained.  Hyaline  Teaielei^ 
it  resembling  these,  are  more  or  less  generally  foond  in  all 
J  diBcha^ee,  and  are  probably  the  result  of  endosmotic  pnH 
Bting  <m  the  epithelial  cells,  as  was  long  ago  pointed  out  by 
uin  and  Brooke  in  connection  with  appearances  observed  in 
ndthelinm ;  they  may  occasionally  be  seen  closely  attached  to 
I  m  those  very  exceptional  cases  in  which  epitbeliom  can  be 
\  in  choleraic  discharges,  as  well  as  very  freqnently  in  oonnec- 
h  the  loose  epithelium  found  in  the  intestines  after  death,  as 
snd  described  in  the  last  report." 

ides  these  important  observations  the  anthors  give  some  others, 
Doorae  of  which  they  discovered  evident  Yibriones  and  Boc- 
.  eonsiderable  abondance.  There  is  mach  in  the  book  to  excite 
Wt  of  the  medical  microecopiBt,  and  those  who  are  likely  to  be 
Elfian  colony  should  certainly  stndy  the  researches  of  Measrs, 
■d  Cnnningham. 

I  Hmiatozoon  inhabiting  Hmnan  Blood  :  in  relation  to  Chy- 
i  oUier  Discttses.  By  T.  B.  Iiewia,  H.B^  Oalcatta,  1872.~We 
■n  earlier  ntunber  given  a  snmmary  (xf  the  contents  of  this 
9o  we  now  merely  commend  it  to  the  notice  of  our  readers 
neUent  little  volnme. 
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in  the  Society's  '  Transactions '  in  1871,  respecting  which  Profeswr Wil- 
liamson showed  that  it  possessed  a  vascular  axis  exhibiting  a  triqaetioai 
transverse  section,  the  author  gave  his  reasons  for  believing  thit  ihe 
strobilus  was  the  fruit  of  Asterophyllites.    In  a  letter  addressed  to  Dr. 
Sharpej  on  Nov.  16,  1871,  and  published  in  No.  131  of  that  Society*! 
*  Proceedings/  Professor  Williamson  gave  a  brief  description  of  a  stea 
having  a  similar  triangular  vascular  axis,  with  lenticularlj  thickened 
nodes,  and  which  he  again  referred  to  the  same  verticellate-leated 
genus.     In  a  second  letter  to  Dr.  Sharpej,  dated  May  3,  1872,  ihe 
author  confirmed  the  above  conclusions  by  stating  that  he  had  ^'gotii 
additional  number  of  exquisite  examples  showing  not  only  the  nodei 
but  verticels  of  the  linear  leaves  so  characteristic  of  the  plant.   Theie 
specimens  place  the  correctness  of  my  previous  inference  beyond  all 
possibility  of  doubt,  and  finally  settle  the  point  that  astezophyllitee  ii 
not  the  branch  and  foliage  of  a  calamite,  but  an  altogether  dietiset 
type  of  vegetation  having  an  organization  peculiarly  its  own."    Tba 
author  said  that  he  had  obtained  the  plant  in  almost  every  stage  of  iti 
growth,  from  the  youngest  twig  to  the  more  matured  stem,  and  that  the 
genus  would  be  the  subject  of  his  next,  or  fifth,  of  the  series  of  memoiif 
now  in  course  of  publication  by  the  Koyal  Society. 

Experiments  on  the  question  of  Biogenesis. — Dr.  William  Bobeiti 
exhibited,  at  one  of  the  meetings  of  the  Manchester  Philoeophieel 
Society  (February  4th),  some  preparations  and  experiments  bearing cb 
the  question  of  biogenesis.  He  stated  that  in  the  last  two  and  a  oeU 
years  he  had  performed  over  300  experiments.  His  results  supported 
the  conclvon  that  the  fimgi,  monads,  and  bacteria  which  mako  thesr 
appearance  in  boiled  organic  mixtures,  are  not  due  to  spontaneotf 
evolution,  but  arise  exclusively  under  the  influence  of  pre-existiDg 
germs  or  ferments  introduced  from  without  His  method  of  experi* 
menting  consisted  chiefly  in  exposing  organic  solutions  and  mixtnrfl* 
to  a  boiling  heat  in  glass  flasks  whose  necks  had  been  previondy 
tightly  plugged  with  cotton  wool.  Two  modifications  of  the  expeti* 
mcnt  were  adopted. 

I.  In  the  first  modification  a  4-ounco  flask  was  employed,  and  tb^ 
heat  applied  directly  by  means  of  a  gas  flame. 

II.  In  the  second  modification — sSter  the  introduction  of  the  ms^ 
rials  to  be  operated  on — the  elongated  neck  of  the  flask  was  8eal0^ 
hermetically  by  the  blowpipe  above  the  plug  of  cotton  wool ;  tb^ 
flask  was  then  weighted  with  a  collar  of  lead  and  immersed  in  a  larg^ 
can  of  water ;  the  can  was  then  put  on  the  fire  and  the  water  bofla^ 
for  20  or  30  minutes.    During  the  process  of  boiling,  the  flask  w»^ 
maintained  in  an  upright  or  semi-upright  position,  in  order  to  pretcia^ 
any  wetting  of  the  cotton-wool  plug  by  the  contents  of  the  flad^ 
When  the  can  was  cold  the  flask  was  removed,  and  its  neck  filed  C0^ 
above  the  cotton  wool,  so  as  to  permit  free  ingress  and  egress  of  air. 

Flasks  thus  prepared  were  maintained  at  a  warmth  vmiying 
60^  to  90°  Fahr.  for  long  periods — many  weeks  and  months — some  n^ 
the  dark  and  some  exposed  to  the  light  with  the  following  resoltB : — 

I.  Simple  filtered  infusions  of  animal  or  vegetable  tissooB — a  mtf 
considerable  variety  were  tried — boiled  over  the  flame  for  ^fe  or  teo 


■c  iii>i.lka\i..u  <,f  til-  li.;it  ill  llir  [,r.>r.-s  ..f  .iW.  .t  Im^Iiii'  .„,.|- 
It  H-:i>.  f.,uii.l  that  iiii.nvi.l'  tli. -■  uu^y  .-..nq.).  ^  iiiImii.-.  < 
«v^sivi-Ivwhi;tll.'.ilr.l-W../.-<.|,iilliti..nr..iil.|i,..Ml,.nr..L.  !..■ 
til— pai'ticLs  were  spurtcLl  ulMiiit  on  tliu  siil.s  i>f  tliu  tla,k,  aii.l, 
'ay,  apparently  oticaped  effective  oipcware  to  the  beat.  Eveu 
)  boiling  was  prolonged  for  20  or  30  minntes  the  roenlts  were 
oertain — eometimes  the  flasks  remained  barren — somotimw 
ame  turbid  and  swarmed  with  bacteria. 

Bj  the  seoond  modification  of  tho  experiment  moch  mora 
resnlts  were  obtained — the  flasks  remained  almost  always  por- 
f  barren — and  the  few  exceptions  were  fonnd  to  bo  dne  to  some 
!ti<m  in  the  conduct  of  the  experiment.  No  exceptions  oocnrrod 
ik,  nor  with  Bnbetances,  howerer  complex,  which  wore  in  actual 
,bat  when  considerable  pieces  of  vegetable  or  animal  sab- 
weie  introdnced  into  the  flasks,  bacteria  and  monads  with 
the  changes  occasionally  made  their  appearance  in  abundance. 
1 4xoeptional  cases,  when  tho  experiments  wore  repeated  with 
ai  HimIj  comminuted,  or  introdnced  in  some  other  way  more 
Hb  to  the  diffiuion  of  the  beat,  the  flasks  remained  permanently 

•  Saberta  called  attention  to  the  cmoiol  ngnificance  of  oipori- 
Ctfids  subject  made  in  flasks  whose  nocks  are  plugged  with 
noL  A  plug  of  cotton  wool  acts  as  an  absolutely  impervious 
ifl»  solid  particles  of  tho  atmosphere,  while  it  permits  a  free 
to  the  gaseons  constitnents. 

m  one  of  these  experiments  is  efiectively  performed,  the  fluid  or 
I  in  the  flask  may  be  exposed  to  the  full  influence  of  light,  of 
,  and  of  air,  and  yet  it  remains  permanently  barren.  As  slow 
lion  takes  place  tiie  liquid  passes  throng  all  grades  of  oonoen- 
ponibly  chemical  changes  of  varions  kinds  take  place  within 
■till  no  organic  growth  makes  its  appearanee  for  months  and 
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preBSure  ef  the  atmosphere,  obtained  by  sealing  flada  lieniiefcieaDyiB 
ebullition,  after  the  mode  suggested  by  Dr.  Bastian,  materially  tttiki 
the  restdts.  At  the  eonclnsion  of  the  paper  Dr.  B.  Angus  Smith^F JL8., 
said  that  he  was  glad  to  see  sach  nniformity  of  results.  His  own  a- 
periments,  which  were  very  numerous  on  a  similar  point,  were  imlB 
diflEerently,  bat  were  without  exception  proving  the  same.  As  to  As 
name  of  the  substances  in  the  air,  he  preferred  germ :  it  involved  lo 
theory.  A  germ  may  be  considered  that  which  germinates.  Dud  ii 
an  equivocal  expression,  which  may  cause  a  popular  error.  PcUril§ 
introduces  a  theory  which  is  so  entirely  without  basis  that  in  ov 
present  state  of  knowledge  we  may  call  the  inferenoe  it  presa^oM 
decidedly  fSeklse. 

On  the  Origin  of  Bacleria^  and  an  their  relaiion  to  the  Proeem  4 
Putrefaction. — Dr.  Charlton  Bastian  lately  read  the  following  pips 
before  the  Boyal  Society :  * — ^He  says  that  in  his  now  oelefanM 
memoir  of  1862,  M.  Pasteur  asserted  and  claimed  to  have  proved  ^l] 
that  the  putrefaction  occurring  in  certain  previously  boiled  tndi 
after  exposure  to  the  air  was  due  to  the  contamination  of  the  tsA 
by  Bacteria,  or  their  germs,  which  had  before  existed  in  the  tiH9 
sphere,  and  (2)  that  all  the  organisms  found  in  such  fluids  have  bM 
derived  more  or  less  immediately  from  the  reproduction  of  goal 
which  formerly  existed  in  the  atmosphere.  ^  The  results  of  a  ]iff| 
series  of  experiments  have  convinced  me  that  both  these  vieim  ■ 
untenable.  In  the  first  place,  it  can  be  easily  shown  thai  lifill 
Bacteria^  or  their  germs,  exist  very  sparingly  in  the  atmosphere^  M 
that  solutions  capable  of  putrefying  are  not  commonly  infected  ftii 
this  source.  It  has  now  been  very  definitely  ascertained  that  eoM 
fluids  exist  which,  after  they  have  been  boiled,  are  incapable  of  ghi^ 
birth  to  Bacteria,  although  they  continue  to  be  quite  suitable  nr  ft 
support  and  active  multiplication  of  any  such  organisms  as  may  hff 
been  purposely  added  to  them.  Amongst  such  fluids  I  maj  MB> 
that  now  commonly  known  as  'Pasteur's  solution,'  and  mbo  fM 
which  I  have  myself  more  commonly  used,  consisting  of  a  sifl^ 
aqueous  solution  of  neutral  ammonic  tartrate  and  neutral  soil 
sulphate.f  When  portions  of  either  of  these  fluids  are  boiled  td 
poured  into  superheated  flasks,  they  will  continue  quite  dear  ii 
many  days,  or  even  for  weeks — that  is  to  say,  although  the  iW 
and  rather  narrow  neck  of  the  flask  remains  open,  the  fluids  inll^ 
become  turbid,  and  no  Bacteria  are  to  be  discovered  when  they  ^ 
submitted  to  microscopical  examination. 

''  But  in  order  to  diow  that  such  fluids  are  still  thoroughly  frfV 
able  media  for  the  multiplication  of  Bacteria,  all  that  is  muxxmiff^ 
to  bring  either  of  them  into  contact  with  a  glass  rod  prenorfl 
dipped  into  a  fluid  containing  such  organisms.  In  about  ^h>i^^ 
hours  after  this  has  been  done  (the  temperature  being  about  80r  f.l 
the  fluid,  which  had  hitherto  remained  clear,  becomes  quite  turn 

*  *  PioceedingB,'  141, 1873. 

t  Id  the  proportion  of  10  grains  of  the  former,  and  8  of  the  latter,  to  1  ooM 
of  diBtilled  water. 
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rti-riti  which  appear  m  iiianj  binluil  iufiLsiuim  {mIiuii  thuy  Hiib- 
ly  undergo  putrefitctive  changes),  mo  OTolTod  de  mxw  in  tbo 
lenuelves.  These  experiments  are,  moreoTor,  bo  simple,  anA 
so  easily  repeated,  that  the  evidence  which  they  are  capable 
lying  lies  within  the  reach  of  all. 

lat  boiling  the  experimental  fluid  destroys  the  life  of  any  Bae- 
Baeieria-genDB  preexisting  therein  is  now  almost  nniTeraally 
d;  it  may,  moreorer,  be  cosily  domonstratod.  If  a  portion 
tonr'a  solntion '  be  purposely  infected  with  living  Bacteria, 
■equently  boiled  for  two  or  three  minntcs,  it  will  continno  (if 
llie  same  flask)  clear  for  an  indefinite  period  ;  whilst  a  similarly 
i  portion  of  the  same  fluid,  not  eubscqacntly  boiled,  will  rapidly 
torbid.  Precisely  similar  phenomena  occur  when  we  operate 
le  nentral  fluid  which  I  hare  prcvioosly  mentioned ;  and  yet 
tour  has  ventured  to  assert  that  the  garms  of  Bacteria  arc  not 
ti  in  nentral  or  sligbtly  alkaline  fluids  which  have  been 
'Med  to  the  boiling-point.^ 

!<■  U .  Faatcnr,  however,  admits  that  the  germs  of  Bacteria  and 
JSti  organisms  are  killed  in  slightly  acid  fluids  which  linvo 
aW  for  a  few  minutes ;  so  that  there  is  a  perfect  unanimity  uf 
.  (imongat  those  beet  qualified  to  judge)  as  to  the  destructive 
U  a  heat  of  212^^  F.  upon  any  Bacteria  or  Btteteria-^orma 
bA  fluids  may  contain. 

lUng  anch  a  fluid,  therefore,  in  the  form  of  a  strong  filtered 
I  of  tnmip,  we  may  place  it  after  ebullition  in  a  suporlicated 
th  the  assoranco  that  it  contains  no  living  organisms.  Having 
ned  also  by  onr  previous  experiments  with  the  boiled  saline 
lat  there  is  no  dajiger  of  infection  by  Bacteria  from  the  atmo- 
m  may  leave  the  rather  narrow  month  of  the  flask  open,  as 
n  these  experiments.     Bat  when  this  is  done,  the  provionsly 


the  putreBoible  saline  fluid  remains  pnre,  althoagh  the  or] 
fusion  standing  by  its  side  rapidly  pntiefies.  We  can  on 
therefore,  that  whilst  the  boiled  scJine  solution  is  quite  inc 
engendering  Bacteria;\  such  organisms  are  able  to  arise  d 
the  boiled  organic  inrasion. 

"Although  this  inference  may  be  legitimately  drawn  fi 
experiments  as  I  have  here  referred  to,  fortunately  it  is  confi] 
strengthened  by  the  labours  of  many  investigators  who  h&v 
under  the  influence  of  much  more  stringent  conditions,  and 
closed  vessels  of  various  kinds  have  been  employed.  | 

"  Whilst  wo  may  therefore  infer  ^1),  that  the  putrefaoti 
occurs  in,  many  previously  boiled  fluids  when  exposed  to  i 
not  due  to  a  contamination  by  germs  derived  from  the  ati 
we  have  also  the  same  right  to  conclude  (2),  that  in  many 
first  organisms  which  appear  in  such  fluids  have  arisen 
rather  than  by  any  process  of  reproduction  from  pre-existi 
of  life. 

"  Admitting,  therefore,  that  Bacteria  are  ferments  capabL 
ating  putrefactive  changes,  I  am  a  firm  believer  also  in  the 
of  not-living  ferments  under  the  influence  of  which  pu 
changes  may  be  initiated  in  certain  fluids — changes  which  a 
invariably  accompanied  by  a  new  birth  of  living  particles  c 
rapidly  developing  into  JBoc/ma." 

Balanoglosms  and  Tomaria. — The  history  of  these  two  ii 
creatures  is  fully  given  in  a  recently-publi^ed  memoir  of 
Agassiz's  (published  from  the  Memoirs  of  the  Academy  of 
on  January  14,  1873).  In  this  memoir,  says  Professor  Vei 
gives  an  analysis  of  it  in  '  Silliman's  American  Journal '  f< 
Professor  Agassiz  gives  us  a  nearly  complete  history  of  the  dei 
of  the  larva  long  known  as  Tomaria^  and  until  recently  ui 


nil,  eitl!i:r  by  its  tttructure  ur  mode  ni'  (li:vcliiiniK;iit,  can  bo 
d  OS  coDoecting  tbe  Annelids  uid  Echinodorms.  "It  ii  nn- 
Ij  the  strongest  case  whicL  coidd  bo  taken  to  prove  tbeir  iden- 
it  when  we  come  careAill^  to  analyze  the  anatomy  of  true 
lenn  larro,  and  oomparo  it  with  that  of  Tornario,  wo  find  that 
e  as  wide  a  gulf  se  ever  between  the  stnictnre  of  tbe  Echino- 
uid  that  of  tbe  Aunnloids."  Tbe  plates  are  oxoellent,  and 
te  well  both  the  external  appearance  and  anatomy  of  the  Tor- 
Age,  tbe  young  Balanoglotma,  and  the  adnlt.  This  wonn  ig  oi 
iw  when  matnre,  and  lives  in  tbe  sand  at  low-watev  mark.  It 
on  tbe  sandy  shores  of  eontbem  New  £ngland  and  aonthward ; 
raz  has  fonnd  it  at  Beverly,  Mass.,  as  well  as  on  the  shores 
Tard  Sound  and  at  Newport.  The  writer  also  has  epocimona 
Auhon  Island.  H.  Agassiz  does  not  montion,  and  therefore 
ibtleBS  overlooked  the  &ct,  that  Mr.  Cbas.  Qirard,  just  twenty 

£  described  a  species  of  Baianoghiiiu  fronL  Sonth  Carolina, 
name  of  Slimpsimia  aurantiata.  It  is  tmo  that  Qiiard'a 
fSm  was  qnite  imperfect,  like  all  tbe  earl^  descriptions  of 
iplar  genus,  bat  no  one  can  donbt  that  his  species  was  a 
SWMtM,  and  judging  from  the  description,  it  is  most  likely 
il  with  the  B.  Kmealevikii,  so  well  described  and  illostratcd 
Agusiz  in  the  memoir  before  ns. 


tdhgg  of  (he  Tympanum, — Mr.  John  0.  Oftlton,  M.A.,  says  in  a 
inbw  of  the '  Medical  Beoord,'  that  Dr.  Biidinger,  Prosector  in 
titnte  of  Anatomy,  at  Monicb,  has  jnst  published  some  contri- 
I  towards  tbe  Minate  Anatomy  of  the  Tympanic  Cavi^  (Beitrdge 
'  'ogie  dea  MilSeren  Ohret),  illnstrated  by  twelve  lithograpbic 


iohgie 
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graph  of  Professor  Ornber,  of  Vienna,  on  the  tympanic  membraiie  and 
auditory  ossicles  (AncUomisch-physiologische  Studien  fiber  d(u  Twnmd- 
fell  und  die  Oehorknochelcheny  Wien,  1867),  may  be  commended  to  all 
who  are  studying  the  histology  of  the  organ  of  hearing.  The  figures, 
thdugh  somewhat  coarsely  executed,  are,  nevertheless,  rendered  effeo- 
tive  by  the  employment  of  brown  and  grey  colours. 

Vidpian  on  the  Septic  Virus. — Dr.  J.  B.  Sanderson,  F.R.S.,  states 
in  a  recent  number  of  the  'Medical  Becord'  that  M.  Yulpian  has 
communicated  to  the  Society  of  Biology  an  account  of  six  experim^ts 
on  rabbits  on  the  production  of  septiceemia  (CorUribtition  a  TEidt 
de  la  SepticSmie)  by  the  development  of  bacteria  in  the  blood.    He 
regards  the  resmts  as  confirmatory  of  those  of  M.  Davaine.    In  the 
first  experiment,  two  drops  of  blood  taken  after  death  from  a  patient 
affected  with  gangrene  of  the  lung,  produced  death  in  twenty  hoiii& 
The  blood  of  this  animal,  taken  during  life,  contained  innumerahle 
"granulations"  and  "rods."     In  the  second  experiment,  exudation 
liquid,  from  the  pleura  of  a  guinea-pig  infected  by  inoculation  with 
the  blood  of  the  same  patient,  was  used ;  death  occurred  in  tw^ty 
hours.    In  the  third  experiment,  a  couple  of  drops  of  a  mixture  of 
blood  (of  the  subject  of  the  second  experiment)  with  fifty  times  its 
volume  of  water,  were  inserted ;  death  followed  in  twenty-four  houa. 
In  the  fourth  experiment  a  similar  quantity  of  water  containing  ^^ 
of  the  same  blood  was  used.     Death  occurred  in  twenty-three  homi 
In  the  fifth  experiment,  water  containing  y.o  o  i.o  o  o  ^^  ^^^  same  blooi 
was  used.     The  symptoms  were  much  less  marked;  death  oocuxrei 
after  fifty  hours.    In  the  sixth  experiment  the  dilution  was  increaafil 
to  T.in^v.o 0  0.0  0  0'      '^^  animal  was   affected  with  leucocytes,  M 
recovered.    It  is  well  worthy  of  record  that,  even  in  liquids  diluted  i. 
million  times,  granulations  and  bacteria  could  be  found  by  the  micio- 
scope.     They  could  even  be  detected  in  the  liquid  used  in  the  sixft 
experiment.    All  the  infected  animals  displayed  what  M.  YnlpiaB 
calls  **  bacterisemia."     In  using  the  term,  he  means  to  imply  that  the 
bacteria  are  the  efficient  cause  of  the  infection.     In  most  of  thai 
there  was  peritonitis,  the  exudation  liquid  containing  innumerabb 
bacteria.    All  the  experiments  were  made  on  rabbits.      Ghiinea-pjp 
were  tried,  but  abandoned,  because  the  results  were  less  marked. 

Canella  alba  and  Pomegranate  Barks, — These  are  minutely  d^ 
scribed  as  to  their  microscopic  anatomy  in  a  paper  in  the  *  Pham*' 
ceutical  Journal '  (March  8),  by  Mr.  H.  Pocklington.  Of  CandlahB 
says  that  beginning  with  ihe  outside  of  the  bark  we  have  M 
"stellate"  cells,  analogous  to  those  found  in  cassia  and  cinnamoo, 
but  somewhat  different  in  size  and  shape,  and  are  wholly  situate  OD 
the  outer  surface  of  the  bark,  where  they  form  a  tolerably  continuotf 
layer  of  varying  thickness,  ranging  from  two  to  six  or  eight  oeDi 
thick.  They  are  porous,  the  pores  being  few  and  large.  Th^ 
successive  deposits  of  thickening  matter  are  not  very  evident  without 
the  use  of  powerful  reagents,  and  they  stain  intensely  with  magen^ 
prolonged  boiling  in  alcohol  not  removing  the  colour  entirely* 
Indigo  and  logwood  solutions  do  not  permanently  stain  them,  ^ 


..-v  sliiin^  1h.-  <.r\ilin:i\  ell  wall  i.f  tli,-su  llii.-k-.iHi  r.ll-  .hlI 
p..r..s.  ,-.-,.,i,-ni,g  Hi.SL-  L>tt.,i-  v,ry  iKrv.j.til,!,,  Thi.  L,tt,  r 
it  iniibabl^  not  cliL'tuical  but  roecliaiiical,  tho  miuutv  porca 
g  tho  dye  longer  tlian  the  oxpoBod  <»11  BoriitGea.  The  whole 
hor  tifisaes  of  the  bark,  excepting  the  resin  reooptocnU,  it  may 
i,  peno&neDtly  Btain  with  the  logwood  fluid.  The  gonerftl 
r  the  thickened  cells  is  ovate,  bnt.  more  or  leas  globcne  ones 
oent.  Within  tho  layers  of  stellate  cells  ue  many  Uyera  of 
led  parenchymatonB  cells  contsiniog  varions  minute  gnnnlet 
b  and  other  matters,  some  of  which,  apparently  allied  to 
lyll,  stain  intensely  with  magenta.  AJoaongst  these  cells  are 
ted  very  irregularly  large  receptacula,  containing  a  light 
Bolonred  oleo-resinoid  sabstancc.  On  removing  this  it  is 
bat  the  walls  of  the  contaiuing-cell  are  thin,  imperforate, 
r  stain  intensely  with  magenta,  and  do  not  pennanently  stain 
^ood.  That  their  walla  are  very  thin  is  shown  by  their 
cdon  upon  a  selenite  plate  by  polarized  light ;  for  when 
xa  their  contente  thoy  scarcely  raise  or  doprras  the  colour  of 
3  teint  lengibU  film,  the  very  delicate  rod-violet.  With  those 
rma  cells  arc  a  few  liber  bundles,  not  many.  The  libor 
orms  tho  lighter  internal  surface  of  the  B.P.  description.  It 
f  remarkable  for  the  great  nnmber  of  sphsraphidos  arranged 
among  tho  liber  cells,  as  seen  in  cross  section,  and  apparently 
d  of  oxalate  of  lime.  Those  are  almost  wholly  confined  to 
T  bonnding  the  inner  surface  of  the  hark.  The  libor  cells 
ow,  little  thickened,  and  frequently  contain  minute  grannies 
b  and  other  granular  substoncea.  The  medollary  rays  and 
r  snb-cylindrical  cells  associated  with  the  libor  are  not  voty 
Dg.  The  cells  of  the  medullary  rays  are  nearly  sqnaro,  with 
Bte  parietal  adhesion,  and  contain  considerable  quantities  of 
starch  grannies,  spherical  or  ovate,  doubly  refractive,  and 
I  black  cross.  A  large  number  of  cells  associated  with  these 
Dells,  and  forming  part  of  the  medullary  rays,  contain,  each 
gly,  sphmraphides  imbedded  in  a  semi-granular  substance 
.y  semi-flnid  when  the  bark  is  fresh)  of  apparently  a  saccha- 
nrs,  and  unless  this  be  removed  by  maceration  in  water,  and 
ontly  alcohol,  the  polariscope  and  chemical  reactions  of  the 
will  be  bnt  feeble.  In  oonclnsion  it  may  be  remarked  that 
lotnre  t)f  CaneOa  alba  bark  is  somewhat   complex,  bnt   not 
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which  I  am  miable  to  determine  the  nature.  These  laphideB  a 
minute,  with  feeble  optical  qualities,  and  their  prismatic  oonstiine 
crystals  not  clearly  discernible  as  is  usual  in  this  class  of  crystalli 
cell  contents.  Their  great  number  is  the  first  thing  one  notices 
examining  the  section,  and  farther  study  shows  that  the  inner  layc 
of  cells  contain  by  far  the  greater  number  of  them,  yery  few  cells 
this  position  being  without  one.  The  more  external  cells  cents 
fewer,  the  outermost  cells  none.  The  starch  granules  are  very  minu 
and  most  numerous  in  the  middle  layers.  Their  polariscope  reactio 
are  obscure.  The  ligneous  cells  are  distributed  in  twos  and  threes,  a 
large,  porous,  much  thickened,  and  the  successive  layers  of  thickenii 
deposits  yery  evident  without  the  aid  of  reagents.  In  conclusion 
may  be  remarked  that  the  only  difficulties  in  the  examination  of  tk 
bark  arise  from  the  minuteness  of  the  cells,  and  their  being  filled  wit 
various  matters  that  are  difficult  to  remove  without  altering  the  genen 
structure.  Maceration  in  very  dilute  sulphuric  acid  for  a  few  hom 
appears  to  be  most  effectual  in  preparing  sections  for  examination,  b 
far  as  a  general  view  of  the  size  and  shape  of  the  cells  is  concerned. 

Pollen  of  PetctsUes  fragraru. — A  writer  to  *  Science  Gossip,'  wh 
signs  himself  Q.  F.,  says  that  though  this  is  not  a  British  plant,  tf  J 
was  originally  introduced  to  England  from  Italy  in  1806,  it  is  donUfii 
whether  any  of  our  indigenous  species  abound  so  much  and  so  earl 
in  pollen  as  P.  fragrans,  or  Sweet-scented  Butterbur.  It  grows  ram 
pant  at  Canterbury  in  doserted  gardens,  where  this  Butterbur  h 
been  profusely  in  bloom  from  Christmas  to  January.  And  the  polles 
grains  are  so  remarkably  beautiful  as  to  afford  very  delightful  micrc 
scopic  objects  even  at  this  season.  Each  pollen-grain  is  oval,  havin 
a  length  of  -g^  of  an  inch,  and  a  breadth  of  y^  ;  muricated  on  A 
surface  like  those  of  so  many  other  compositie ;  becoming  globak 
or  sub-triangular,  with  three  scars  appearing  for  the  passage  of  A 
future  pollen-tubes,  when  treated  with  diluted  sulphuric  acid.  Tb 
pollen-grains  are  so  large  that  they  may  be  very  easily  examios 
under  an  object-glass  of  half  an  inch  focus. 

Hie  Septic  Virus. — The  French  paper,  *  Union  Medicale,'  fc 
January  and  February  of  this  year,  contains  an  interesting  aoo0iP 
of  the  researches  of  Davaine  and  others  on  this  subject  A  bri^ 
sketch  of  these  researches  has  been  sent  by  Dr.  B.  Sanderson  to  ti> 
'Medical  Becord.'  From  this  we  learn  thiftt  M.  Davaine's  resetf^l 
is  a  continuation  of  his  former  one  on  the  induction  of  septicfemia  ^ 
rabbits  by  inoculation.  As  it  deals  with  the  fundamental  experimeD^ 
on  which  he  founds  his  claim  to  have  discovered  a  new  virus,  it  id^! 
be  taken,  not  only  as  the  most  recent,  but  the  most  complete  expo^ 
tion  of  his  present  position  in  relation  to  the  subject.  M.  I)aT»s0 
uses  the  rabbit  as  a  test  for  the  detection  of  the  septic  vims  ^ 
blood.  He  finds  (as  others  have  done  before  him^  that  that  ani^f 
is  specially  liable  to  be  affdcted  by  the  introduction  under  its  ^ 
of  blood  which  has  undergone  a  certain  degree  of  putre&c'i^ 
change ;  and  he  has  endeavoured  to  measure  the  virulence  of  fl^ 
blood  by  comparative  experiments,  in  which  tho  activity  of  the  liq^ 
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in  qtuitioii  was  judged  of  by  the  dogroe  of  dilution  to  which  it  ooold 

be  salFJected  without  losing  its  power  of  deetroTing  life.     The  raanlts 

»ie  sMed  by  him  as  follows  : — Ordinary  blood  kept  at  a  tempemtnre 

of  about  100°  Fahr,  beoomes  so  Timlent  in  fortj-«ight  hours,  that 

a  triUionth  of  a  drop,  injected  subcntaneonslj,  ia  enough  to  kill  a 

labbii     2.   The   blood  of  a   porson   affected  with  certain  febrile 

diieuee,  particnlarlj  typhoid  fover,  posseeseA  a  similar  activity.     Of 

tbe  nnmerons  experiments  related,  in  which  rabbits  were  killed  with 

jun  iofiuiteaimal  doses  of  typhoid  fever  blood,  it  may  be  oeefol  to 

i^rodaoe  one— the  last  of  the  series — as  an  oxamplo  of  the  rest.     In 

t  cue  of  typhoid  fever,  blood  was  taken  at  varions  periods  during  the 

ptsgnsB  1^  the  disease ;  the  plan  followed  being  to  inject,  at  each 

pKud,  blood  of  two  dilations  snbcntaneonsly  into  two  test-animaU, 

<f  »liidi  one  received  y,^  drop,  the  other  -nnrivniF  ^P-     When 

^ns  done  at  the  eighth  day  of  the  disease,  the  first  rabbit  sur- 

lind  (even  days ;  the  second,  twenty-eeven  days :  at  the  eleventh 

^f,  the  SrBt  rabbit  survived  seven  days ;  the  second,  three  and  a 

'  wf  itja :  at  the  sixteenth  day,  the  first  survived  eleven  days ;  the 

wood,  twenty-five  days.     After  complete  convaleecouce  the  ezperi- 

■■mt  ms  repeated.     Seither  of  tbe  test  rabbits  was  in  the  slightest 
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^law  Slide  fbr  the  MicrOBCope. — At  a  recent  mooting  of  the 
^'F'ulnction  of  the  Franklin  Institute,  U.S.A.,  there  was  descnbed 
j^nhilnted  in  operation  a  new  adjunct  to  tbe  microscope,  designed 
'f  Mt,  D.  S.  Holman,  a  member  of  the  Section,  whoso  life^ide 
"'sillf  attracted  so  much  attention  and  comment.  The  new  device 
A^bg  called  a  current  cell,  or  moist  chamber,  and  is  dosignod  to 
*">d  the  microecopist  the  opportunity  of  observing  and  studying  the 
'"'^tiition  of  the  blood  and  other  organic  fluids  with  much  greater 
"*,  ""^  precision  than  it  has  heretofore  been  found  possible  to 
*y™.  The  accompanying  illuBtration  will  serve  to  make  the  deecrip- 
*'*  rf  Its  construction  and  operation  manifest ; — 


„ .  The  slide  consists  of  a  plain  piece  of  plato  glass  of  conBideroblo 
""cbuas,  and  three  inches  by  one  in  ilimonsious. 
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This  is  famished  at  equal  distances  from  its  centre  with  two  well' 
polished  shallow  cavities  of  cirotilar  fonn,  which  are  connectod  wiib 
each  other  by  one  or  more  capillary  channels.  These  duumels  are 
likewise  polished,  and  to  permit  of  a  greater  field  in  focussing  fo^ 
their  contents,  the  groove  of  the  tube  is  made  triangular  in  lection, 
with  one  side  forming  a  right  angle  with  the  sur£ftce  of  the  slide,  i&d 
the  other  forming  with  it  a  very  large  angle. 

The  arrangement  of  the  cell,  or  moist  chamber,  is  as  follows :— hi 
order  that  the  current  shall  be  most  sensitive,  the  slide  should  fini 
be  brought  nearly  to  the  temperature  of  the  body,  by  holding  it  for  a 
few  minutes  in  the  hand.     A  small  quantity  of  the  liquid  to  bo 
examined  (blood,  for  example)  is  then  to  be  placed  in  eeuSh  cell,  vA 
a  thin  cover-glass  placed  upon  them.    If  helt'  down  for  a  moment 
with  the  hands,  £he  air  within  the  cavities  will  become  slightly  rarefied, 
and  the  cover-glass  so  firmly  held  in  place  by  atmospheric  pressure  is 
to  require  no  artificial  attachment.     Upon  removal  of  the  fingers,  it 
will  be  found  that  the  centre  of  the  cavities  is  occupied  with  a  bubble 
of  air,  while  a  thin  annulus  about  the  circumference  as  well  as  the 
connecting  capillary  tubes  are  occupied  by  the  fluid.     The  slide  ii 
now  ready  for  inspection.     If  placed  beneatii  the  microscope,  and  the 
instnmient  is  focussed  upon  the  connectuig  channel,  a  numbed  of  cot' 
puscles,  red  and  white,  will  be  observed,  but  quite  quiescent    Let 
the  finger  be  now  approached  to  the  neighbourhood  of  either  eelli 
when  at  once  a  current,  more  or  less  rapid,  according  to  its  proximity, 
commences  to  flow  beneath  the  object-glass ;  remove  the  finger,  iw 
the  direction  of  the  current  is  reversed.     The  current  is  caused  hj 
the  expansion  of  the  air-bubble  in  the  cell,  in  consequence  of  the  beet 
radiated  from  the  finger ;  and  its  rapidity  may  be  controlled  to  a 
nicety  by  regulating  the  proximity  of  the  finger.     So  sensitive  is  tb» 
apparatus,  that  even  with  the  highest  powers,  a  corpuscle,  granule,  or 
coll,  in  the  field  of  view,  may  be  leisurely  turned  over  and  over  in  tfif 
desirable  position,  thus  aflbrding  an  unequalled  means  of  observation^ 
and  study  to  the  microscopist ;  and  while  the  eye  is  examining  *^ 
leisure  the  behaviour  of  the  objects  beneath  it,  the  mind  is  charm^ 
with  the  simplicity  of  the  means  by  which  these  motions  are  coi^'' 
trolled.     In  the  cell  here  described,  no  foreign  liquid  is  added  to  i^^ 
material   under  examination.      Moreover,   if  each   cell   be  enHtei'^ 
filled  with  liquids  of  different  densities,  the  cell  holding  the  den^^ 
liquid  being  placed  slightly  uppermost  upon  the  rotating  stage  ^ 
the  microscope,  the  action  of  gravity  will  cause  two  currents  to  flo^ 
in  opposite  directions  through  the  communicating  channels,  and  ^ 
this  way  the  *  phenomena  of  transfusion,  crystaUuEation,  ^.,  may  t^ 
observed  for  a  considerable   length   of  time,   which   otherwise  a^ 
brought  to  sight  only  with  difficulty.     We  have  to  thank  the  Bdit<^ 
of  the  '  Journal  of  the  Franhlin  Institute '  for  the  block. 
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A  *' SociETy's  "  Microscope  Stand. 

To  the  Editor  of  the  ^Monthly  Microscopical  JoumcU,* 

87,  Bold  Street,  Livkbtool,  March  27,  1873. 
8iB, — The  Royal  Microscopical  Society  has  on  two  occasions  per- 
brmed  a  useful  service  to  the  whole  body  of  microscopists  by  the 
ippointme&t  of  committees  to  investigate  questions  of  general  interest. 
Tie  last  (I  think)  resulted  in  the  adoption  of  the  universal  screw  for 
the  attachment  of  object-glasses. 

I  beg  to  suggest  another  investigation,  which,  I  think,  would  bo 
i«Q  worthy  of  tiie  Society,  and  which  no  other  body  could  so  well 
pvfonn.  It  is,  that  the  Society  should  appoint  a  committee  to  ascer- 
tein  and  recommend  the  best  form  of  stands  for  microscopes. 

Two  forms  are  in  genercd  use,  one  in  which  the  compound  body 
^^68  in  a  groove  in  a  fixed  bar,  the  other  in  which  the  compound 
hody  is  held  at  the  lower  end  by  a  transverse  bar,  which  is  again 
attached  at  right  angles  to  another  bar,  tlie  whole  of  these  being 
iMTed  in  order  to  focus  the  object,  except  when  the  fine  adjustment 
*>ffioe8.  The  fitting  and  position  of  the  fine  adjustment  necessarily 
■Jfes  in  these  two  forms. 

Hany  instruments  in  which  the  optical  parts  are  the  ^best  which 
mH  hoch  constructed,  exhibit,  when  used  with  high  powers,  a  tremor 
''"Ml  greatly  impairs  definition,  and  which,  I  believe,  to  be  due — not 
•ftfi  imperfection  of  the  workmanship,  nor  to  unavoidable  defects — 
**te  a  faulty  model. 

Ik  subject  has  become  increasingly  im]K)rtant  since  the  more 
a^"^  introduction  of  high  powers,  and  their  use  in  rooms  where 
^btts  of  persons  are  assembled. 

I  am.  Sir,  your  obedient  servant, 

John  Abraham, 

President  of  the  Liverpool  Microscopical  Society. 


The  Battle  of  the  Glasses. 

To  the  Editor  of  the  '  Monthly  Microscopical  JournaV 

CiNcrNKATi,  Ohio,  April  1, 1873. 

fin, — Two  weeks  of  convalescence  have  given  me  time  and  oppor- 

^^ty  to  become  interested  in  the  "  Battle  of  the  Glasses  '* ;  and  the 

1^^  number  of  the  *  M.  M.  J.*  coming  opportunely  to  hand,  I  con- 

k^^ed  to  try  what  I  could  do  towards  reproducing  the  appearances 

f^epinna  aaccharina,  figured  in  that  number,  Plate  XI.,  by  Mr. 

[^ch,  for  Dr.  Pigott.    Beginning  with  a  Tolles*  Jth,  1868,  ang.  ap., 

^  dry,  first  with  the  B  eye-piece,  and  then  with  Tolles'  solid  eye- 

^^  the  appearance  of  Fig.  1  was  easily  produced ;  and  then  rotating 

^sfaige,  so  as  to  put  the  scale  in  the  position  shown  in  Figs.  2,  8,  and 

^late  XL,  there  was  little  more  difficulty  in  producing  appearances 


altering  the  focus,  or  the  cone  adjustment,  and  other 
bearing  an  eqwd  appearance  of  tnUhy  were  produced  in  tl 
There  can  be  no  doubt  that  all  the  appearances  shown  in  t 
Plate  XI.  may  be  produced  by  proper  (or  improper?)  n: 
But,  like  Dr.  Pigott,  I  only  saw  diem  near  the  mairgi 
oblique  and  longitudinal  ribs  cross  each  other.  In 
portion  of  the  s^e  I  did  not  find  them.  But  the  qm 
what  may  be  seen  ?  but  what  is  ?  Which  of  the  varions  i 
if  any,  represents  correctly  the  structure  of  the  scale. 

Whilst  using  the  -^th  I  removed  the  dry  front  and  sul 
"  immersion"  ^nt,  when — " presto— change " — all  my  ] 
were  in  a  moment  gone.  I  had  forgotten  that  the  cc 
the  slide  was  cracked.  The  water  flowed  in,  and  in  place 
were  only  the  oblique  ribs  as  plain,  palpable,  distinct,  an 
the  longitudinal  ones.  No  coaxing  could  bring  back  the 
any  apparatus.  The  minute  transverse,  irregular  wrinkl* 
gations  of  the  membrane  were  there,  and  the  water  f< 
lacuncB  between  them  and  the  ribs.  At  separated  point 
wrinkles  crossed  the  ribs,  they  formed  little  elevations,  ^ 
not  properly  focussed,  formed  little  isolated  bead-like 
different  from  the  beads  before  seen,  as  they  were  from  th 
in  Fig.  1,  which  surely  no  one  would  ever  mistake  i 
Fig.  4. 

It  would  be  difficult  to  persuade  the  late  President  of 
that  a  pig's  head  is  formed  upon  a  type  altogether  differei 
of  other  Vertebrata.    And  it  would  be  none  the  less  so  to 
entomologist,  who  is  familiar  with  the  appearances  and 
the  scales  of  Dipteray  Coleopteray  and  Lepidoptera^  that  thof 
of  a  typical  structure,  different  from  that  of  the  order 
and  that  in  place  of  the  ribs'  wrinkles  and  corrugation  < 
brane  in  the  three  first-named  orders,  there  is  substituted 
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Desiccation  or  Iiotieeks. 

To  the  Editor  qf  the  '  Monthly  Microscopical  Joumai,* 

April  7,  1873. 

Sib, — ^I  haye  not  been  able  to  find  the  latest  papers  on  the  desicca- 
tion of  rotifers,  to  which  I  referred  on  2nd  April,  when  Mr.  Davis 
bron^t  the  subject  before  the  Royal  Microscopical  Society,  and 
wbidb,  I  thought,  had  appeared  within  three  or  four  years  in  '  Comptos 
EenduB.' 

The  following  extracts  and  references  will,  however,  show  that 
the  question  was  investigated  and  settled  at  an  earlier  date. 

f.  A.  Pouchet  speaks  thus  in  his  *  Universe '  (English  transla- 
^ofi,  p.  52) :  "  This  pretended  revival  is  only  the  same  phenomenon 
u  IB  exhibited  by  the  snail  which,  when  placed  in  a  dry  spot,  buries 
itttlf  in  its  shell  till  a  little  moisture  is  imparted  to  it.'*  Mr.  Wenham 
loe&tioned  an  interesting  instance  of  this  revival  on  the  2nd,  which 
^  be  found  in  your  report  Pouchet  continues,  *'  It  has  been  main- 
^ibed  that  the  contract^  rotifer  is  absolutely  dry,  and  consequently 
^,  but  this  is  not  the  case.  When  it  is  thoroughly  dried  it  never 
M)TerB.  The  prestige  of  these  resurrections  was  doomed  to  vanish 
in  the  laboratory  of  the  Museum  of  Natural  History  at  Rouen.  Many 
of  my  pupils  joined  with  me  in  bringing  back  science  to  rationid 
^^^i^  Pi^fessor  Pennetier,  by  his  memorable  labours,  proved  that 
tile  tngoillula)  do  not  revive.  M.  Tinel  did  the  same  with  the  tardi- 
9^tt;  I  myself  as  far  as  regards  the  rotifers." 

hi  a  foot-note  M.  Pouchet  says,  '^  Dr.  Pennetier,  in  a  scries  of  valu- 

^  observations,  has  proved  the  complete  absurdity  of  resurrections 

^MOfeeiaL    In  his  special  experiments  upon  anguillulai,  ho  noticed 

*^  to  &r  from  supporting  complete  desiccation,  they  succumbc<l  at  a 

^of  70°  C.  (168*^  F.).     See  *Memoires  sur  les  RotifLjres,*  Ann.  des 

f?^j^  1859 ;  '  M6moires  sur  les  Tardigrades,'  Ann.  des  Sciences,  1859 ; 

^Jpmoires  sur  la  Revivification  des  Rotiferes,'  Sac.  de  Biologic,  1859; 

^M^oires  sur  les  Anguillules  des  Toits,'  Soc.  de  Biologic,  1859  ; 

«Joherches  sur  les  Anguillules,'  Ann.  dea  ScieiKes,  1860  ;  *  De  la 

^l^^eaoence  des  Animaux    dits    llesuscitants,'   Actcs   du    Museum 

■^^itoire  Naiurdle  de  Rouen,   18C2.      He   gives  references  to  M. 

jf/^'s  experiments.  Sac.  de  Biologic  ujid  Union  Midicale  1869,  and  to 

J^  own  experiments,  showing  that  desiccation  carried  to  90°  G.  infal- 

^V  kills  rotifers.— Ci>mjpte«  Bendus,  1859,  &c. 

,^^  *  KQrigine  de  la  Vie,*  par  le  Docteur  George  Pennetier,  Paris, 

^^  in  the  chapter  entitled  "  Les  Protendus  Incombustibles,"  th)o 

r*^  investigates  various  questions  of  alleged  resurrections  of  orga- 

r^  beings  after  exposure  to  heat  sufficient,  or  more  than  enough  to 

~^  them,  and  gives  various  details  of  opinions,  and  experiments  with 

^^'bts.    He  quotes  Pouchet  to  the  effect  that  "  rotifers  and  tardi- 

Sj^  may  be  subjected  to  a  cold  of  17^  C,  then  exposed  suddenly  to 

^P  &  without  losing  their  property  of  revival."    At  p.  157  he  figures 

^  ^piiatus  he  used  to  ensure  Uie  thorough  drying  of  rotifers — a 

?^^<^  which  killed  them  all.    He  exposed  them  to  a  current  of  dried 

•^  M  temperatures  gradually  brought  up  to  100°  C.  (212°  F.).    The 
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rotifers  used  were  first  dried  bj  fifteen  days'  ezpoeme  to  a  bnmin, 
sun ;  they  were  then  kept  in  the  shade  at  a  temperature  of  18^  G.  fo 
anotiier  fortnight,  and  subsequently  from  July  to  October  under  th 
receiver  of  an  air-pump,  with  quick-lime,  showing  a  pressure  of  onl; 
3  mm.  In  October  he  found  half  the  rotifers  thus  treated  capable  o 
revival,  which  he  accounted  for  by  the  quantity  of  earthy  matte 
mixed  up  with  them,  and  the  average  low  temperature  of  the  seaBoa 
during  their  sojourn  under  the  pump.  All  the  tardigrades  assodatei 
with  the  rotifers  died.  The  final  experiment  at  complete  desiccatioi 
was  made  with  two  decigrammes  of  the  rotifers  and  sand  that  had  beei 
in  the  air-pump. 

He  cites  Claude  Bernard,  saying,  in  1864,  '*  that  infusoria  ordi- 
narily (convenahlemerU)  dried  lose  tiieir  vital  property,  at  Uotl  h 
appearancCy  and  may  remain  so  for  whole  years ;  but  when  supplied 
with  a  little  water,  they  become  as  lively  as  before,  provided  dud  a 
certain  degree  of  desiccation  has  not  been  exceeded" 

I  have  also  a  reference  to  a  paper  by  Gravarret,  Ann.  des  Sou  Not 
(Zool),  vol.  xi.,  1859,  relating  to  *^ dessiccaiions  afroid"  et  ^chaufk," 
in  which  he  speaks  of  "  the  coagulation  of  hydrated  albumen  M 
speedily  fatal  to  most  organized  beings." 

The  whole  question,  in  fact,  turns  upon  the  amount  of  desiccatioa J 
and  no  chemist,  accustomed  to  analysis,  would  consider  an  orgnse 
substance  really  dry  until  it  had  been  sufficiently  exposed  to  air  ibi 
had  passed  through  some  desiccating  material,  and  heated  to  212°  F.or 
more.  No  chemist  would  have  expected  to  dry  the  rotifers  by  tlie 
process  which  did  not  succeed.  Professor  Miller  mentioned  212°  to 
250^  as  the  temperatures  generally  required  to  dry  organic  matter,  ui 
when  the  greatest  possible  dryness  is  required,  the  heat  should,  U 
long  ago  pointed  out  by  Faraday  in  his  ^Chemical  ManipulatiaO} 
only  stop  short  of  charring  the  material. 

I  remain,  Sir,  yours  obediently, 

HsNBT  J.  Slack. 
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KoYAL  Microscopical  Society. 

Kino's  Ck>LLK»,  April  2, 1S7S. 

Charles  Brooke,  Esq.,  President,  in  the  chair. 

The  minutes  of  the  preceding  meeting  were  read  and  confirmed' 

A  list  of  donations  to  the  Society  since  the  last  meeting  was  ieid» 
and  the  thanks  of  the  meeting  were  voted  to  the  donors. 

Mr.  Henry  Davis  read  a  paper  "  On  a  New  CaUidina :  with  ft* 
Besult  of  Experiments  on  the  Desiccation  of  Rotifers."  The  paper  wtf 
illustrated  by  a  carefully-executed  drawing  of  the  new  speeitf 
O.  vaga),  and  by  living  specimens  exhibited  under  the  microsoopO' 
The  paper  will  be  found  printed  at  pp.  201-209). 
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The  thanks  of  the  Society  were  nnaniinously  voted  to  Mr.  Davis 
for  his  paper. 

Mr.  Slack  thought  that  Mr.  Davis's  jiaper  had  been  an  exceedingly 
interesting  one ;  bat  with  regard  to  the  observations  upon  the  desicca- 
tion of  Botifers,  he  believed  that  Mr.  Davis  was  not  the  first  to  mako 
them.*  If  he  hunted  over  the  '  Comptes  Rondus,*  a  few  years  ago, 
he  would  have  found  observations  coming  to  the  same  conclusions. 
Mr.  Davis  was  doubtless  not  aware  that  such  was  the  case ;  and  in  the 
present  day,  when  so  very  much  is  written  on  every  subject,  it  was 
almost  an  impossibility  to  say  what  was  new.  He  did  not  think 
that  the  £Ekct  of  some  one  else  having  previously  made  similar  obser- 
vitions  detracted  in  any  way  from  the  independent  conclusions  of  Mr. 
D&TJs.  It  was  curious  that,  whilst  these  Callidinas  seemed  at  first  to 
hBTe  been  regarded  as  rarities,  Mr.  Davis  should  have  found  them  in 
snch  abundance.  CaUidina  deganSj  discovered  by  Ehronberg,  was 
^  some  time  the  only  species  known.  He  believed  that  all  the 
bown  specimens  had  been  females,  and  it  would  be  very  interesting 
to  discover  the  males,  of  which  at  present  they  knew  nothing.  The 
number  of  teeth  seemed  to  vary  ;  Ehrenberg  said  that  CaUidina  degaru 
had  two  jaws,  and  a  number  of  very  fine  teeth,  whilst  another  species 
VIS  described  as  having  only  two  teeth  in  each  jaw. 

Mr.  Wenham  said  that  revivification  was  not  confined  to  Botifers, 
although  common  amongst  them.  He  remembered  when  in  the  lower 
part  c^  Egypt,  near  the  Pyramids,  finding  some  snails  upon  the 
groond  wUch  seemed  quite  dried  up,  so  much  so  that  they  cut  with  a 
bole  like  a  piece  of  dry  cheese-paring.  They  were  found  in  a  place 
irhere  the  heat  of  the  sun  was  very  great,  the  stones  they  were  on 
Ung  almost  too  hot  to  bear  the  hand  on.  Ho  took  some  of  them 
down  with  him  to  the  boat,  and  put  them  in  a  plate  with  some  mois- 
tore  and  some  slices  of  cucumber,  when  he  found  that  in  a  short  time 
one  of  them  filled  out  with  the  water,  put  forth  his  horns,  and  began 
^  feed  on  the  cucimiber.  He  mentioned  the  circumstance  of  finding 
^em  in  such  a  place  where  there  was  very  little  moisture  or  vegeta- 
tion, and  rain  scarcely  ever  fell,  and  Dr.  Carpenter  thought  they  must 
J*^e  been  brought  there  by  the  wind  from  some  more  fertile  part. 
*^  reply  to  a  question  from  the  President,  Mr.  Wenham  said  they 
^6*e  a  species  of  Planorbis. 

,.  Hr.  Davis  said  that  Mr.  Slack's  remarks  as  to  the  species  of  Calli- 
^'^^  were  quite  correct,  but  he  took  exception  to  the  statement  that 
"P^  one  had  previously  shown  what  he  had  himself  just  demon- 
*^^ted.  No  doubt,  it  had  been  said  that  Botifers  would  not  revive 
^^Qr  being  actually  dried  up,  but  it  bad  never  been  shown  that  those 
^kich  did  revive  had  not  been  actually  dry. 

Hr.  Slack  said  the  subject  had  been  investigated  before,  and  the 
^^  conclusions  had  been  arrived  at ;  he  would  endeavour  to  find 
**^®  article  to  which  he  had  referred. 

Ur.  Davis  said  he  had  proved  that,  under  certain  circumstances, 
^air-pump  was  not  such  a  perfect  desiccator  as  was  generally 
^^dioved,  and  he  had  also  shown  how  it  was  that  these  CallidinaB  did 

♦  See  Mr.  Slack's  letter,  p.  241. 
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not  become  entirely  dried  np  when  placed  nnder  it.    He  should  be 
glad  to  see  where  this  had  preyionsly  been  shown. 

Mr.  Charles  Stewart  observed  Uiat  the  late  Mr.  Woodward  had 
mentioned  the  case  of  a  snail  which  resembled  in  some  respects  what 
had  been  related  by  Mr.  Wenham.  In  this  instance  the  snail  had 
been  fixed  to  a  slab  in  the  British  Mosenm  for  many  years,  when  one 
day  it  began  to  show  signs  of  returning  to  life,  and  removed  the  lid 
which  had  closed  the  opening  of  the  shell,  and  crawled  round  as  &r 
as  its  attached  end  would  permit. 

The  Secretary  read  a  communication  from  Mr.  Parfitt,  of  Exeter, 
descriptive  of  a  presumed  new  animal,  to  which  the  name  of  Agehtsteut 
plumosus  (Parfitt),  had  been  given ;  the  commimication  will  bo  foond 
printed  at  pp.  210,  211. 

The  thanks  of  the  meeting  were  voted  to  Mr.  Parfitt  for  his  com- 
munication. 

Mr.  Stewart  exhibited  a  preparation  of  a  rabbit's  kidney,  showing 
the  epithelial  nature  of  the  lining  of  the  Malpighian  capsnle,  a  suniltf 
squamous  epithelium  was  seen  passing  down  the  narrow  neck  b/ 
which  the  capsule  became  continuous  with  the  convoluted  nriniferoof 
tube. 

Mr.  B.  T.  Lowne  thought  that  Mr.  Stewart's  specimen  wasfote 
a  demonstration  of  a  fact  which  was  now  becoming  generally  recenei; 
the  specimen  exhibited  was  a  remarkably  good  one. 

A  vote  of  thanks  was  passed  to  Mr.  Stewart  for  his  observatiomk 

The  President  said  that  they  were  in  possession  of  a  paper  \fj 
their  late  President,  Mr.  W.  E.  Parker,  upon  the  Facial  Arches  of  tltf 
Sturgeon,  which  was  announced  as  one  of  the  papers  to  be  read  tbii 
evening ;  unfortunately,  however,  Mr.  Parker  had  been  unavoidably  pzv- 
vented  from  reaching  the  meeting  in  time,  and  imder  these  dream- 
stances  it  was  thought  best  to  postpone  the  paper  until  the  nest 
meeting,  when  he  hoped  the  author  would  be  able  to  read  it  to  thes 
himself,  in  which  case  they  would  have  the  advantage  of  hearing  firoo 
him  any  vivd  voce  observations  which  he  might  wish  to  main  ii 
addition  to  what  he  had  written. 

Donations  to  the  Library,  from  March  5th  to  April  2nd,  1873  :— 

From 

Land  and  Water.    Weekly The  Ediiof. 

Nature.    Weekly      Ditto. 

Athenseum.    Weekly       Ditto, 

Society  of  Arts  Journal.    Weekly         Society. 

Popular  Science  Review Editor. 

Bulletin  de  la  Societd  Botanique  de  France Soddji, 

Thomas  Palmer,  Esq.,  was  elected  a  Fellow  of  the  Society. 

Waltbb  W.  BsXHSf 

Assist. 'Secretary, 
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MONTHLY  MICROSCOPKAL  .lOl'IlXAL. 

JUNE  1,  1873. 


L— On  an  Entozoon  vriih  Ova,  found  etusysted  in  the  Muscles  of 
a  Sheep.    By  B,  L.  Maddox,  M.D.,  H.F,R.M.S. 

{Read  be/ore  tlte  Royal  Microscopical  Society,  May  7,  1873.) 
Plate  XVIU.  and  Upper  Half  of  XIX. 

Thb  followiiig  particulars,  though  scanty  and  imperfect,  may  be  of 
Jjtereet  to  Helminthologists  as  pointing  to  an  unrecognized  or  at 
J*8t  a  Yery  rare  occurrence  connected  with  the  development  of  a 
^|**oid  parasite,  found  with  ova,  yet  encysted,  in  the  muscles  of  the 
*^er  part  of  the  neck  of  a  sheep,  and  which  w^as  removed  by  myself 
•«^  Weeks  since  (April)  from  the  exposed  chop  part  of  the  joint, 

^^^NATION  OF  PLATE  XVUI.  AND  UPPER  HALF  OF  XIX. 
»  Plate  XVIII. 

^""^Oxie  half  of  the  small  nodulated  body  found  embedded  in  the  muscles  of 
J,   •      r.*    *  sheep,  X  2. 
^  ^      Tliin  Hlice  of  the  in tei^ment  of  the  parasite,  x  ICO. 

^^©ction  of  the  ovarium,  or  may  be  viteUigenu  organ,  compressed  with 
i»   i^  immature  ova  and  so-called  calcareous  corpuscles,  x  160. 

n   5.d|^§J»iall  chitinous  plate,  x  160. 
I,   g.^    :jrcx)k8  from  proboscis  of  head,  x  160. 

t>   7,! ^^ight  small  spines,  x  160. 

t^   8.*.^..^^*iiall  narrow  or  denticulated  pieces,  x  160. 
»,   9^...,.^^-J-*fcrger  smooth  chitinous  pieces,  x  160. 
V  I0.^.^£^tiomittent  organ  (?),  x  160. 

"^^OHsalled  calcareous  particles,  x  362.    It  is  doubtful  if  the  largest  may 
„  11  ..^^^^^  not  be  an  ovum  in  one  stage  of  development. 

„  11-.^ "5^  delicate  cell  filled  with  piilc  cells,  x  862. 

'^  little  granular  body  or  cell,  covered  with  minute  spines ;  ?  if  one  phase 

^  13, ^.^^     of  development  or  ovum,  or  spermatic  corpuscles,  x  362. 

f,  U.'-.^.J^'^o  granular  cells,  supposed  to  oe  the  earlier  stages  of  the  ovum. 

Tlie  well-formed  ovum  of  the  parasite  marked  as  in  t«enia,  x  410 ;  the 
one  below  is  figured  at  rather  less  magnification,  and  the  lower 

15^. ungranidated  cell-lUce  body  appears  to  be  similar,  but  arrested. 

"  16w-3^!!?^o^8  the  mammillated  condition  of  the  integument,  x  160. 

"  ^^^kxmatoie  and  mature  ova  of  ordinary  Tixniti  solium  for  comparison  with 

"  \8.^^^4?**^  figure  of  the  entozoon. 
^  ^«kito«x>ii,  nat  size,  about. 

.  -  Plate  XIX.  (Upper  portion). 

^     *^^&Md  of  entozoon,  much  compressed,  mounted  in  Canada  balsam,  x  85. 
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which,  in  honsehold  phraseology,  passes  by  the  name  of  ''thebesi 
end  of  the  neck  of  mntton." 

Projecting  from  the  cnt  surface  of  the  joint,  bnt  well  coTered  by 
the  mnscTilar  structure,  was  a  small  nodulated,  yellowish-looldng 
mass,  hard  to  the  touch,  and  situated  just  in  uie  centre  of  ^^ 
muscles  of  the  longissimus  dorsi,  forming  the  chief  fleshy  pert  of 
the  chop.     After  its  removal,  much  of  the  surrounding  muscolar 
structure  was  cut  away  and  a  section  made  through  the  centre  of 
the  encysted  mass,  exposing  a  small  pisiform  fibrous-looking  body* 
bounded  externally  by  alt^ed  tissue  containing  small  cretaceous 
nodules,  which  gave  rise  to  the  Uttle  nodulations,  whilst  centnllyt 
was  seen  an  irregularly  sinuous  linear-looking  cavity,  iiself  bonDded 
by  a  narrow  band  of  hardened  tissue,  paler  man  the  rest;  the  spBoe 
between  this,  the  endocyst(?)  and  the  outer  border  or  ectocystp) 
was  occupied  by  a  more  or  less  compact,  well-marked  fibrous  and 
connective  tissue.    These  boundaries  were  weU  distinguished  by  the 
differences  in  their  colour,  due  apparently  to  the  cretification  vrbich 
had  happened  to  the  outer  one,  and  to  the  amount  of  minvk  ao- 
called  calcareous  particles,  found  afterwards,  in  the  inner  one.   The 
general  appearance  of  the  cut  surface  of  one  half  is  given  in  Fig.  1, 
twice  the  natural  size.    With  a  low-power  hand-lens,  the  central 
cavity  was  seen  to  be  filled  with  a  soft  grumous-looking  body, 
retaining  the  figure  of  the  boundary,  apparentlv  without  any  oefinite 
structure,  but  which  on  one  of  the  halves  had  been  slightly  dragged 
above  the  cut  surface  on  dividing  the  cyst.    This  little  nodulated 
mass  was  enclosed  in  a  distinct  capsule,  formed  of  the  altered 
surrounding  muscular  structure  and  nbrous  tissue,  set  up,  as  usoal, 
in  self-defence  against  the  extraneous  body.  The  pisiform  nodulated 
mass  appeared  to  be  free  in  this  capsule.    The  neighbouring  flesh, 
as  ind^  aU  others  of  the  exposed  parts  of  the  joints  looked  perfectly 
healthy  and  sound,  and  had  been  taken  from  a  young  sheep. 

A  thin  section  was  made  across  one  of  the  halves  of  the  encysted 
mass  and  placed  with  a  Uttle  distilled  water  on  a  sUde  for  examioA- 
tion  under  the  microscope.  Besides  a  quantity  of  grumous  matter 
and  minute  calcareous  particles  and  corpuscles,  the  section  furnished 
a  shoe  of  free  integument,  bordered  on  one  side  by  what  I  took  to 
be  rugae.  This  is  seen  in  Fig.  2,  compressed ; — a  section  of  the 
ovarium,  or  may  be  vitelligene  organ,  with  immature  ova  and  very 
many  calcareous  corpuscles.  Fig.  3; — portions  of  the  endocyst,  whidi, 
in  this  case,  was  of  some  thickness,  and,  to  some  slight  extent, 
appeared  as  if  imperfectly  laminated ;  but  the  cut  edge  did  not  coil 
itself  up,  as  is  usual  in  the  hydatid  cyst  of  Tasnia  echinoeoeaUi 
though  this  might  have  been  due  to  the  quantity  of  fine  calcaieooa 
particles  with  which  the  whole  boundary  seemed  loaded,  nor  oould 
any  fine  distinct  cellular  membrane,  the  ordinary  granular  lay^,  be 
detected,  as  forming  a  distinct  membrane  to  the  endocyst  (?),  whilst 
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the  o\\\A}X  lx)rJer  or  bouiulury  \viis  noticed  to  Ik*  lormed  cliieily  of 
altered  librous  tissue  very  much  cretiiicd,  yet  otbcrNvise  structureless, 
and  between  these  was  seen  very  distinct  fibrous  and  connective 
tissue  free  of  cretaceous  particles.  Some  free  ova  were  also  seen. 
Seeing  these  particulars,  naturally  awakened  considerable  interest ; 
bat  being  otherwise  much  occupied  at  the  time,  the  encysted  body 
was  flushed  with  water,  and  put  aside  in  a  mixture  of  weak  gly- 
cerine and  saturated  solution  of  the  acetate  of  potash,  for  future 
further  examination. 

It  remained  in  this  solution  for  some  days,  when  I  had  the 
opportunity  of  showing  it  to  my  friend  Dr.  Aitken,  Professor  of 
Pathology  of  the  Boyal  Victoria  Hospital,  Netley,  who  at  once, 
from  his  extended  knowledge  of  these  subjects,  recognized  the 
novelty  of  the  example  of  an  encysted  parasite  yet  furnished  with 
ova.  Later  it  became  a  question  as  to  the  best  method  of  seeking 
for  the  entozoon  which  had  furnished  these  particulars. 

Taking  the  encysted  body  between  the  fingers  to  make  fresh 
sections  it  sUpped  as  if  non-attached  from  the  fibroid  capsule,  and 
was  found  too  soft  to  furnish  successful  sections ;  hence  I  com- 
mencedy  under  a  hand-lens,  trying  to  remove  the  parasite  from  the 
central  cavity,  but  finding  it  break  away  in  smaU  portions,  these 
were  taken  up  on  a  flattened  curved  needle,  and  placed  on  several 
dides  with  a  little  glycerine,  temporarily  covered  from  dust,  until 
the  whole  was  removed.  The  cavity  was  now  seen  to  be  narrow 
jei  bioad,  or  sole-shaped,  and  the  section  had  been  carried  longi- 
tudmally  through  the  narrow  axis.  Small  portions  from  the  slides 
were  removed  by  needles  to  another  slide  witn  glycerine,  and  covered 
with  a  thin  cover.  Thus  the  whole  was  examined  very  carefully  at 
the  magnification  of  160  diameters.  The  first  part  found  of  chi- 
tinons  structure,  was  the  small  peculiarly-constructed  plate,  repre- 
sented in  Fig.  4,  and  of  which  only  one  was  seen.  To  what  part  of 
the  parasite  this  may  belong  is  to  me  quite  unknown,  though  it  is 
aospected  to  have  been  from  one  of  the  suckers.  Continuing  the 
examination  very  carefully  in  this  manner  three  hooks  were  dis- 
covered. Fig.  5,  and  the  shaft  of  a  fourth;  also  eight  small  spines, 
one  barbed  or  bifid,  Fig.  6,  and  numerous  small  denticulated  frag- 
ments of  thin  chitinous  narrow  plates.  Fig.  7 ;  likewise  several  larger 
fltmctureless  homy  plates,  sharp  at  one  edge  and  rather  thicker  at 
the  other,  apparently  a  broken  surfeu^.  Fig.  8.  Having  found  the 
hooks,  I  was  anxious  to  learn  more,  if  possible,  of  the  structure  of 
the  parasita  Examining  some  of  the  larger  portions,  they  appeared 
to  form  parts  of  the  ovarium,  or  may  be  the  vitelligene  organ;  they 
were  loaded  with  highly  refractive  so-called  calcareous  corpuscles 
and  immature  ova ;  a  small  portion  of  one  of  these  masses  is  repre- 
sented in  Fig.  3.  The  outline  of  these  partB  on  one  side  corresponded 
closely  before  compression  to  the  rugose  or  mammillated  border  of 

T  2 
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the  integument,  Fig.  2 ;  but  nncompressed,  they  were  too  denae  or 
opaque  to  give  a  £air  yiew  of  the  skactnre,  so  that  by  oompreanon 
tne  outline  of  the  figure  is  altered.     The  addition  of  acetic  add 
rendered  the  opacity  rather  less,  without  any  kind  of  efferyesoeDce. 
Besides  the  parts  of  the  ovarium,  or  may  be  vitelligene  organ,  a 
considerable  mass  was  seen  much  denser  than  the  rest,  and  appa- 
rently lobulated,  though  the  compression  that  had  been  used  might 
have  caused  this.    Near  to  it,  and  connected  to  a  very  thin  tissue 
membrane  (if  such  it  may  be  termed,  for  it  appeared  to  be  compoi 
of  almost  transparent  irregular  non-nucleated  Uttle  bodies  held  tog< 
ther  by  some  common  adherence),  was  noticed  a  small  well-defi 
truncated  tube,  with  two  sharp  spicules  exserted  for  a  short  dista 
beyond  the  open  end,  one  of  these  spicules  being  continued  back  fo^ 
the  entire  length  of  the  Uttle  tube ;  this  was  supposed  to  be  tk.^ 
intromittent  organ.  Fig.  9.    After  long  and  patient  search  continuad 
through  sever^  days  I  was  rewarded  by  finding  the  head  of  tlxe 
parasite ;  it  was  however  so  opaque  that  it  seemed  very  donbtfiil  i£ 
its  particular  features  could  be  recognized,  especially  as  the  previocsfl 
compression  had  evidently  displaced  several  of  the  parts  of  which  it 
consisted.   The  addition  of  acetic  acid  availed  Uttle,  hence  I  decid^»d 
on  trying  to  mount  it  in  Canada  balsam,  by  first  dehydrating  it  wili 
chloroform  foUowed  by  alcohol,  then  soaKing  in  absolute  alcohic^l, 
draining  the  sUde,  covering  the  specimen  with  oil  of  cloves, 
finaUy  with  cold  Canada  balsam.    This  enabled  me  to  obtain  the 
given  in  Fig.  1,  Plate  XIX.,  x  85  diameters.    This  with  what 
noticed  previously  to  mounting,  showed  a  double  row  of  hooks 
booklets.     Three  of  the  small  ones  seemed  somewhat  different 
shape  and  density,  and  besides  these,  four  suckers  were  visible,  thou^^ 
their  exact  relationship  and  structure  had  been  disturbed  by  the  co^^^^ 
pression  used  before  miaUy  mounting  the  epecimen.    A  count  of  iH^ 
hooks  and  booklets  gave  the  number,  including  the  four  sepans^^ 
hooks  on  the  sUdes,  as  12  large  and  16  small,  but  as  these  in  tS^ 
double-crowned   taenia  are  generaUy,  when  perfect,  alternate,    ^* 
would  perhaps  be  more  correct  to  fix  the  number  of  large  ones  ^^ 
equal  to  the  small  ones,  giving  thus  32  in  aU,  though  even  be^ 
it  is  very  possible  some  of  the  small  ones  also  may  be  misaiiig. 

Besides  the  various  points  enumerated  amongst  the  so-called 
calcareous  corpuscles  which  had  been  set  free,  some  of  which  ar^ 
figured  with  their  dense  covering  at  360  diameters  in  Fig.  10,  ii 
one  with  the  granular  contents  escaping  under  pressure ;  also  a 
peculiar  deUcate  cell-like  body,  enclosing  very  pale,  scarcely  peroep* 
tible  cells  in  the  interior,  which  apparently  was  attached  to  one  d 
these  ruptured  corpuscles,  which  even  appeared  opercidated  or 
perhaps  broken  at  one  point,  and  the  deUcate  mass  to  have  advanoei 
a  stage  towards  some  developmental  condition,  Fi^.  11.  The 
corpuscles  varied  considerably  m  shape  and  size.    Lakewiee 
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seen  aenreral  pale,  non-nndeated,  globular  little  masses  or  cells,  with- 
out any  distinct  cell-wall  being  evident,  beset  all  over  with  minute 
bodies ;  only  one  is  figured,  though  the  others  were  alike,  Fig.  12 ; 
but  whether  these  represented  spermatic  cells  or  stages  in  develop- 
ment of  the  ova  I  could  not  determine ;  others,  smaller  and  very 
listinctly  granular,  appeared  to  be  only  earlier  stages  of  these 
bodies  or  ova,  Fig.  13.  Likewise  well-developed  mature  ova, 
rather  smaller  than  the  ova  of  ordinary  taenia,  were  seen,  Fig.  14. 
[  bad  the  satisfieuition  of  showing  many  of  the  sUdes  to  my  niend 
Dr.  John  Maodonald,  F.B.S.,  of  Netley  Hospital,  who  has  paid 
XHisiderable  attention  to  these  subjects,  and  to  him  I  am  indebted 
ior  pointing  out  the  mammillated  condition  of  tlie  integument  in  a 
pecimftn  which  had  been  mounted  about  four  days  m  glycerine 
riih  acetic  acid,  which  I  had  not  previously  noticed,  Fig.  15.  He 
ikewise  confirmed  the  opinion  of  immature  and  well-developed  ova 
lesng  present,  and  he  kindly  procured  for  me  a  specimen  of  Tasnia 
tiium^  which  was  handed  to  me  after  the  drawings  had  been 
oade,  and  from  which  two  ova  have  been  figured  for  comparison, 
?ig.  16 ;  thus,  I  think,  solving  any  doubt  as  to  the  nature  and 
ondition  of  the  Uttle  entozooD. 

These  sundry  particulars  formed  the  chief  features  obtained  by 
be  microscopic  examination,  on  which  to  try  and  build  up  anatomi- 
illj  this  peculiar  parasite,  which  evidently  Mis  into  Dr.  Gjbbold's 
Ifihordery  Gestoda ;  Sub-class,  Anenterelmintha ;  Glass,  Helniintha. 
bid  I  do  not  think  we  need  hesitate  to  place  it  with  the  TaenisD, 
bol  to  which  particular  species,  I  feel  great  diffidence,  for  it  is 
noBsdmgly  difficult,  even  with  this  amount  of  detail,  to  arrange  the 
wreal  parts  in  their  exact  respective  positions ;  for  example,  where 
18  the  eight  short  spines  to  be  placed  ?  how  was  the  viteUigene 
igan  or  the  ovarium  situated?  where  the  intromittent  organ, 
BUtrally  or  at  the  side  ?  and  where  the  dense  lobulated  mass  ? 
igUBy  to  what  parts  are  the  small  denticulated  plates  and  the  larger 
it  ones  to  be  referred  ?  Any  attempts  to  construct  an  ideal  whole 
xmld  be  likely  to  be  very  erroneously  giveu ;  yet  it  may  be  as 
"ell,  looking  to  the  position  which  the  sundry  larger  portions 
BDOved  seemed  to  occupy  or  to  bear  to  each  other,  to  make  the 
ttempt,  though  it  must  be  perfectly  understood  as  only  ideal  and 
dffect  to  correction.  Such  is  given  in  outline  in  Fig.  17.  No 
snsverse  line  was  seen  marking  a  distinction  between  the  head 
od  caudal  parts;  no  separation  into  proglottides;  in  fact,  the 
ceatore  appears  to  me  a  paradox,  and  had  not  this  name  been 
Iready  employed,  I  should  have  pressed  it  into  use  for  the  nomen- 
atnie,  as  certainly  this  Uttle  puzzling  entozoon,  from  the  high  and 
ansiial  point  to  which  its  development  had  been  carried  in  its 
icjBted  state  or  without  the  necessitv  of  another  host,  has  special 
lauoB  on  our  attention,  more  especially  from  the  presence  oi  ova ; 
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hence  it  may  conveniently,  if  not  systematically  correct,  be  desig- 
nated Cysticercus  ovipariens,  habitat  sheep. 

Doubtless  sufficient  will  have  been  said  to  awaken  the  cniioeitf 
and  stimulate  to  further  research,  on  the  part  of  those  who  noaj  be 
more  fortunate  than  myself,  to  procure  an  entire  or  undamaged 
specimen  from  one  of  our  ordinary  herbivora. 

For  the  benefit  of  those  who  may  be  unacquainted  with  flie 
curious  phases  of  these  migrating  parasites,  I  venture  to  briefly  ran 
over  some  of  the  important  points,  and  in  so  doing  shall  bonow 
largely  from  Dr.  Gobbold's  very  valuable  and  learned  treatise  oa 
Entozoa,  at  the  same  time  noticing  his  opinions,  which  must  have 
great  weight  &om  his  large  experience,  yet  which  are  contrary  to 
the  facts  above  mentioned, — the  exception,  so  to  say,  proving  the 
rule. 

The  ordinary  tapeworm  condition,  Yan  Beneden  termed  the 
strobila,  the  joints  of  which  are  called  proglottides ;  these  sexually 
mature  joints  may  retain  an  independent  hfe,  and  the  ova  developed 
in  them  furnish  each  the  proscoiices  of  Van  Beneden — ^a  6-hooied 
embryo.     According  to  nis  view  these  become  the  nurses,  or 
scohces,  and  arc    represented    by  the   well-known    hydatid,  or 
cysticercus.     These  Cestodes  are  s^ted  to  be  bisexual,  have  altenaie 
generations,  and  migrate  to  various  hosts  for  the  purpose  of 
preservation  of  their  kind.     Dr.  Cobbold  says  the  tapeworms  an 
characterized  bv  the  possession  of  a  small  distinct  head,  furnished 
with  four  simple  oval  suckers  and  commonly  with  a  more  or  les 
strongly  pronounced  proboscis  placed  at  the  summit  of  the  mediaa 
line ;  this  is  retractile,  frequently  furnished  with  double  or  a  siii^ 
row  of  chitinous  or  homy  nooks  and  booklets;  sometimes  the  lofi 
are  greatly  augmented,  and  aid  to  determine  the  species.    The 
joints  are  bisexual.     In  one  of  the  six  species  of  tapeworms  of  the 
dog,  which  he  selects  for  example,  the  jTamia  serrcUa,  the  doable 
row  of  hooks  amounts  to  48, 24  in  each  row.  In  experiments  made 
by  administering  its  separate  joints  or  proglottides  to  a  rablit^ 
Leuckart  found  after  24  hours  m  parts  of  the  venous  system,  the 
minute  6-hooked  embryos,  which  had  been  developed  from  the  ora 
in  the  joints,  and  on  the  fourth  day  small  cysts  in  the  Uver,  each  odd* 
taining  a  minute  embryo  of  whu  of  an  inch  in  length.     These  grow 
rapidly,  and  two  days  later  reach  the  length  of  ^^  of  an  inch,  ani 
after  eight  or  nine  days  the  spots  are  visible  on  the  Uver.    Later 
on,  these  increase,  becoming  longer  and  narrower  at  one  end  thaa 
the  other.     The  organ  attacked  sets  up  a  sort  of  self-defence,  aa 
a  protection  against  the  presence  of  the  parasite,  and  prodooeB 
a  closed  cavity  of  connective  tissue.     The  embryos  themselves,  bj 
differentiation,  farther  obtain  structural  characters,  as  epidennis^ 
muscular  fibre,  &c.,  and  make  use  of  their  boring  propeDsitieB. 
The  anterior  end  of  the  embryo  becomes  turbid  m  appeanuMS} 
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eveatually  the  head  of  the  so-called  Cydicercus  pisifarmis. 
anterior  end  the  epidermis  is  folded  inwards,  and  at  this 
mall  calcareons  particles  appear,  which  become  more 
it ;  later  on,  farther  changes  oi  structure  become  visible  in 
e  parasite^  as  vessels  drcdating  a  clear  fluid  by  means  of 
leath  the  subdermal  muscular  layers.  Those  destined  not  to 
the  advanced  stage  die  down,  the  cyst  becomes  softened, 
r  little  masses  of  a  mixed  chalky  and  cheesy  character  are 
and  the  remains  of  the  embryo  are  genendly  lost  by  this 
idation.  A  little  later,  some  of  the  embryos  escape  into  the 
vl  cavity,  being  free  of  the  cyst,  and  are  termed  '*  wandering 
as  yet  imperfect  in  their  development,  which  requires  to  be 
d  in  another  encysted  stage.  At  the  end  of  about  the 
week  the  receptacle  in  which  the  head  part  is  formed,  and 
he  crown  of  hooks  and  sucker-pits  are  situated,  is  capable  of 
on  within  the  receptaculum,  forming  with  the  caudal  sac  the 
»  development  of  this  stage,  and  here  they  degenerate  if 
lorred  to  their  requisite  host.  It  appears  that  these 
ct  or  wandering  larvse  may  be  admmistered  without 
sg  in  the  intestine  the  final  phase  of  the  Tsenia  aerrcUa, 
the  administration  of  the  secondly  encysted  form  will 
B  the  Cestoid,  the  caudal  vesicle  being  quickly  destroyed  by 
g^ve  function  in  the  dog;  the  young  entozoon  rapidly 
A  length  and  segmentation,  so  that  at  the  end  of  a  fortnight 
become  more  than  4  inches  in  length,  and  Dr.  Cobbold  puts 
nod  for  the  sexes  to  be  matured  in  the  segments  at  the 
afli  day  or  earUer.  Dr.  Cobbold  points  out  that  in  the 
feua  fasciolaris  found  in  the  hver  of  rats  and  mice,  the  resting 
or  Boolex,  whilst  in  the  mouse,  frequently  assumes  the  taenioia 
on;  but  in  all  such  cases  the  incomplete  development  of  the 
organs  shows  that  the  parasite  is  still  a  larva,  and  has  not 
ined  access  to  its  proper  ultimate  host.  Dr.  Aitken  also 
I  me  that  this  corresponds  with  his  experience.  In  most 
rd  there  is  usually  no  trace  whatever  of  the  future  repro- 
<  apparatus  of  the  tapeworm. 

reference  to  Botriocephalus,  an  entozoon  found  in  man,  but 
rmal  geographical  distribution  of  which  appears  somewhat 
,  Dt.  Cobbold,  after  stating  Von  Siebold's  views,  **  that  it  is 
til  the  worm  reaches  the  intestine  of  the  ultimate  host  that 
uentB  acquire  sexual  completeness,"  says,  and  "  this  is  a  law, 
ve  before  had  occasion  to  remark,  which  pervades  all  classes 
Bites."  He  also  notices  that  the  scolex  form  of  entozoon  in 
i-fish  may  even  take  on  the  taenioid  condition  to  the  extent 
A  ot  more  without  acquiring  sexual  organs.  Dr.  Cobbold  is 
d  of  the  self-impregnation  in  the  proglottides  of  Taenia 
oeoitfy  though  Leuckart  supports  such  with  his  authority. 
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II. — On  the  Development  of  the  Face  in  the  Sturgeon  {Aceipemer 

sturio).    By  W.  K.  Pabkke,  F.B.S. 

{Read  he/are  the  Hoyal  Microbcopical  Society,  May  7, 1873.) 

Platb  XX. 

Very  remarkable  protmsible  mouthH  are  to  be  seen  amongst  ordi- 
nary Osseous  Fishes,  such  as  the  Dory  (Zeus  faber),  and  in  the 
species  known  as  Epfbulus  insidiator*  But  the  Sturgeon  belongs 
to  another  "Order" — the  "Ganoids" — and  is,  indeed,  one  of  the 
group  farthest  from  the  Osseous  Fishes :  forms  of  Ganoids  that 
come  much  nearer  to  our  ordinary  Fishes  are  to  be  found  in  the 
North  American  lakes,  namely,  the  Bony  Oarpike  {Lepidosleus)] 
and  in  the  Polypterus  of  the  Nile. 

Yet  the  mechanism  of  the  mouth  and  tongue  of  the  Sturgeon 
comes  much  nearer  to  that  seen  in  Osseous  Fishes  than  to  the 
curious  Embryonic  mouth  of  the  Skate  and  Shark  ("  Eksmo- 
branchii").  But  in  the  latter  group,  in  the  Oanoids  and  also  in  the 
Osseous  Fishes  ("  Teleostei "),  the  arch  of  the  mandible  is  looe^ 
from  the  skull,  is  confluent  with  the  pterygo-palatine  arch,  and  is 
swung  on  the  front  of  the  lower  end  of  a  huge  pier,  which  txm 
part  of  the  broken-up  arch  of  the  tongue.  In  some  Fishes,  as  the 
ripe-fish  (Fistularia),  and  the  Hippocampus  and  its  allies,  tiui 
pier  is  of  enormous  length,  and  the  double  arch  carried  at  iii 
extremity  is  very  short ;  so  that  while  a  mouth  of  this  kind  is 
capable  of  great  extension  forwards  on  its  hyoid  hinge,  it  is  itself 
very  small  indeed.  Those  who  have  looked  at  the  Sturgeon^s  hod 
will  remember  that  it  has  a  transverse,  inferior,  thick-Upped  month, 
which  can  be  drawn  downwards  as  a  diort,  highly-arched  tube: 
the  Fish  is  a  ground-feeder ;  and  its  mouth  is  very  effective  for  the 
purposes  of  its  possessor. 

The  proper  skiUl  of  the  Sturgeon  is  a  huge  mass  of  solid, 
hyaline  cartilage,  covered,  externally,  by  large  ganoid,  bony  platee; 
behind  it  has  the  fore-end  of  the  large,  persistent  notochord 
entering  it,  and  has  several  of  its  unossifiea  vertebrae  coalesced  with 
it  behind. 

Nothing  could  have  thrown  any  certain  light  upon  the  moipho* 
logical  meaning  of  the  parts  of  the  Sturgeon's  fihoe,  except  the 
study  of  development ;  as  this  has  not  been  possible  in  ihQ  early 
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Fig.  L— Side  view  of  facial  arches  of  a  young  storgeon^^ne  foot  long. 
2. — Lower  view  of  the  mouth-roof  of  ditto. 
3. — Inner  view  of  mandible  of  ditto. 

4.  —Section  of  lower  part  of  stylo-hyal  with  oerato-hval  attached,  of  ditto. 

All  these  four  figures  are  magnified. 
V,    5.— Side  view  of  palate  and  mandiole  of  an  adult  sturgeon. 

♦  See  Owen,  *  Lect.  Comp.  Anat./  vol.  ii.,  p.  108,  Fig.  37. 
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68  of  ihis  Fish  I  have  used  the  collateral  light  of  the  stady 
aeee  parts  in  Salmon. 

What  seems  to  be  a  continuation  of  the  axis  of  the  slnill  in 
it  is,  really,  the  "  trabecnlad  cranii/'  or  first  fsunal  arch ;  and 
:e  is  snch  a  copious  growth  of  hyaline  cartilage  that  all  the 
Qordial  parts  are  fused  into  an  immense  beaked  box.  In  front, 
ve,  scattered  ganoid  plates  represent,  in  a  general  way,  the 
bIs  and  prae-maxillaries,  and  unaer  the  conical  snout  one,  two,  or 
9e  fibrous  bones  do  duty  for  the  specialized  **  vomer  '*  of  the 
17  Fishes.  Farther  back,  on  the  under  surfjEice,  a  huge  bony 
int — the  **  parasphenoid  " — forms  a  strong  and  elastic  balk  to 
main  part  of  the  skull  and  the  contiguous  yertebrse. 
Laterally,  thin  fibrous  plates  are  applied  to  the  dense  mass  of 
tflage,  and  these  represent  the  "  prse-frontals,"  "  orbitonsjphe- 
Is,"  and  "  aU-sphenoids ;' ;  I  find  these  in  very  young  specimens  ; 
the  adult  they  only  lie  Uke  splints  on  the  cartilage.  These 
ies  are  sub-cutaneous,  or  rather  sub-mucous.  They  are  formed 
a  the  skin  of  the  mouth  and  palate,  and  answer  to  the  outer 
ies,  minus  the  ganoid  layer.  They  are  parts  of  the  skeleton  of 
skin  that  have  begun  to  yield  to  the  organic  attraction  of  the 
chflkeleton,  and  to  be  used  up  in  its  metamorphic  changes. 
In  a  young  sturgeon,  one  foot  long,  for  which  I  am  indebted 
^rank  Buckland,  Esq.,  who  sent  it  me  at  the  instance  of  Dr. 
rie,  I  found  very  much  of  what  is  seen  in  the  adult,  but  not  all ; 
the  metamorphosis  of  the  original  parts  was  almost  complete ;  I 
'U  to  have  specimens  from  the  roe.  In  this  specimen,  the  second 
woal  arch  "  pterygo-palatine,"  had  formed  a  very  curious  con- 
tkm  with  the  first  post-oral  ('*  mandibular  ").  These  two  arches 
Qg  arrested  in  growth,  as  compared  with  the  second  post-oral 
lyoid  "V  are  so  attached  to  that  arch  and  swung  upon  it,  that  they 
capable  of  being  protruded  fEir  from  their  original  (embryonic) 
ition.  Each  pterygo-palatine  cartilage  is  a  crescentic  plate 
iched  to  its  fellow  of  the  opposite  side,  anteriorly,  by  a  dense  fibrous 
d.  But  the  posterior  part  of  this  plate  (Fig.  1,  pa.  pg.  q.) 
JDgs  to  the  pier  of  the  mandibular  arcn — ^not  dU  the  "  pier,"  but 
lower  hal£  To  understand  this,  let  the  reader  imagine  the  first 
dition  of  the  mandibular  arch,  to  be  a  sigmoid  rod ;  this  rod  be- 
168  segmented  off  into  two  shorter  pieces  above,  and  one  longer 
56  below.  The  upper  or  "  metapterygoid"  segment  flattens  out 
)  a  three-cornered  jnece,  and  coalesces  with  its  fellow-piece  at  the 
l-lme,  above  the  mouth-tube,  and  thus  the  lozengenghape  piece  is 
ned,  as  seen  from  below,  Fig.  2  {mt,  pg.\  The  next  piece  is 
ttidi,  and  performs  a  verv  common  morphological  feat ;  namely, 
fore-edge  becomes  completely  united  to  the  hinder  e^e  of  the 
li6rygo-palatine  "  plate  (iPigs.  1  and  2,  pa.  pg.  q.) ;  we  thus  get 
''palato-quadrate,"  or  great  '' sub-ocular  bar,  so  fiuniliar  to 
hyotomists.     And  now  we  find  most  familiar  bones  applied  to 
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the  componnd,  metamorphosed  cartilage.  Antero-infariorly,  its  edge 
is  further  selvaged  by  a  sickle-shaped  ''  palatine  "  (jxr.),  and  henecdh 
a  large  "  pterygoid  "  bony  plate  appears  (Fig.  2,  jpy.),  which  just 
peeps  from  under  the  edge  behina  to  the  outer  side  (Fig.  1,  pg.). 
Farther  outwards,  a  strong,  arched  bar  of  bone  runs  m>m  the  fore- 
part of  the  palatine  territory  to  the  outer  face  of  the  quadrate 
hinge ;  this  is  the  "  maxillary "  (Figs.  1  and  2,  mx.) ;  it  is  quite 
normal  in  shape,  and  bows  outwards  so  as  to  leaye  space  for  mus- 
cular bands.  Contrary  to  rule,  it  binds  strongly  on  to  the  qiud- 
rate,  its  posterior  end  doing  duty  for  quadrato-jugal — a  bcme  I 
have  never  seen  in  Fishes.  But  the  ''jugal"  or  malar  is  not 
uncommon  in  Osseous  Fishes,  and  here  it  is  in  the  Sturgeon,  sitting 
bolt-upright  on  the  end  of  the  maxillary.  The  rounded  condyle 
formed  by  the  quadrate  (Figs.  1  and  2,  q.)  is  received  into  i 
scooped  joint  on  the  rest  of  the  mandibular  arch — the  "  articalo- 
Meckelian  "  bar,  or  mandible  proper. 

This  massive,  somewhat  compressed  rod  has  a  large  angohr 

i)rocess   (Figs.  1  and  3,  o^.) ;    a  *'  dentary "  bone  (en  has  beea 
brmed  on  its  outside,  and  it  has  turned  over  the  top  ol  the  bar  to 
clamp  the  inner  face  to  some  degree  (Fig.  3,  d.  mh,). 

In  the  adult  (Fig.  5),  which  may  be  well  studied  in  the  fine  net 
preparation  which  Professor  Flower  has  put  into  the  museum  of  tb 
College  of  Surgeons,*  the  "palatines,"  "maxillaries,"  and  "makn" 
have  not  altered  much ;  the  *'  metapterygoid "  lozenge  keeps  free 
from  bony  matter,  but  the  huge  "pterygoid"  plat^  (iVO  J*** 
grown  over  haK  the  upper  suriiace  from  the  inner  edge.  A  sob- 
oval  bone  in  &ont  of  that  tract  has  appeared,  which  is  at  onoe  seen 
to  be  the  familiar  "  meso-pterygoid  *  (ms.  pg)  A  plate  ol  booe 
behind  the  great  "dentary"  splints  the  angle,  ana  is  the  '*oi 
angulare"  (Fig.  5,  ag.).  Antero-internally  there  is  a  "splenial' 
plate,  and  on  the  left  side  a  rare  bony  nodule,  the  "  mento-Med^elitti,* 
(m.  mA;.),  is  seen.  This  is  described  in  my  paper  on  the  Frog'i 
Skull,t  and  is  also  shown  to  be  an  element  in  the  lower  jaw  of  maa 
by  Mr.  Callender.f  It  is  very  remarkable  that  in  the  taillefl 
Batrachia,  and  down  here  amongst  the  lower  ganoids,  a  bone  shooU 
turn  up  which  goes  to  form  our  especially  human  chin,  which  ptft^ 
if  it  had  not  projected,  would  have  left  us  with  very  foolish-looxing 
fjEtces.  Hitherto,  these  three  types  are  the  only  ones  that  I  know  oi 
as  possessing  a  special  chinAmie. 

The  hyoid  arch,  or  arch  of  the  tongue,  is  immense,  and  ii 
chopped  up  into  five  pieces  on  each  sida  Moreover,  these  elemoiti 
are  in  a  very  different  position  from  what  they  occupied  at  first;  and 
if  I  had  not  watched  tne  shuflSing  of  these  pieces  in  the  Salxnoa  I 

*  The  solid  cartilage  in  that  invaluable  preparation  has  been  ingeniondy 
imitated  by  wood;  the  cartilage  itself,  in  drying,  shrinks  so  as  to  spoil  the  fon 
of  the  preparation. 

t  •  Phil.  Trans./  18G9,  Plates  8  and  9,  •  M.  Mk./  pp.  171  and  183. 

X  •  Phil.  Trans./  1869.  Plate  13.  Figs.  6  and  7,  p.  170. 
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oald  not  have  guessed  in  the  least  the  original  Btate  of  these  parte 
&  the  Sturgeon.  Let  the  reader  imagine  a  second  /-Bhaped  bar 
lehind  the  moath  like  the  first  and  of  the  same  size ;  this  bar,  totmd 
it  finst,  flattens  ont,  and  then  divides  into  two  similar  rods,  the 
linder  the  slenderer  of  the  two.  These  get  a  distance  from  each 
itber,  and  apply  themselves  to  the  ear-cansnle,  as  if  they  were 
Kimary  rods.  The  foremost  has  a  small  nodule  segmented  off  ^m 
h  lower  end,  imd  a  larger  piece  above  this  becomes  separate.  Then 
ibe  hinder  joece  gradually  tete  iteelf  down  near  the  lower  end  of  the 
isr  in  fron^  gete  the  lowest  nodnle  attached  to  ita  estremiW,  fastens 
tnlf  to  the  middle  segment  near  its  top,  and  has  a  nodule  of  car- 
lik^ formed  in  the  suspensory  lignment. 

Then  the  upper  s^ment  of  the  anterior  bar,  the  "  hyoman- 
libnlar"  or  "incus,"  flattens  out,  and  projectB  backwards  to  fonn  a 
AouId^r,  on  which  the  great  "  opercular  '  bony  plate  is  sitnated ; 
ind  above  this  part  a  sheathiag  shaft-bone  is  formed,  below  the 
mmded  articular  head.  This  piece  is  attached  by  a  fibrons  band 
o  the  segment  below,  which  is  like  a  phalangeal  bone,  with  its 
daft ;  this  is  the  "  symplectic,"  which  in  Osseoos  Fishes  is  only 
&om  the  "  hyomandibnlar "  W  an  nnossified  tract  of 
The  obhqne  inferior  end  of  this  free  phalangiform 
[jc  "  is  bound  by  ligament  to  the  quadrate  region  and  to 
1^  aa^  of  the  jaw.  The  httle  geeondary  bloci  of  cartilage  which 
■  fiinned  in  the  ligament  which  binds  the  two  hinder  to  the  two 
lant  cartilages  of  the  hyoid  arch,  occurs  as  a  larger  rod  in  Osseous 
^iabea,  and  is  constant,  I  beUeve,  in  Mammals.  In  Man  it  is  known 
o  ■oatomisto  as  a  little  rod  running  with  the  tondon  of  the  stape- 
lini  mnsde  towards  the  "  stylo-hyal,"  and  is  attached  to  the 
nek  of  the  "  stapes."  It  is  the  "  inter-hyal."  Below  this  binding- 
joinfc  ii  the  true  "  stylo-hyal " ;  it  is  phalangiform,  and  has  enlarged 
endi  like  the  rickety  phalanges  of  a  weak,  young,  captive  Mammal ; 
ita  diaft-bone  sorromids  it.  The  lowest  segment  is  the  counterpart 
if  ihs  "keaer  horn,"  "comn  minor"  of  the  human  tongue-bone. 
thJB  *' cerato-hyal "  is  attached  to  the  "stylo-hyal"  by  ligament 
[Pig.  4,  et.  A.,  c.  A.)  and  by  ligamentous  fibres,  wimoat  a^'ni-^ovtHy 
He  nearly  all  the  parts  attached  in  the  Sturgeon's  face,  the  exceptions 
leing  the  "  glenoid  "  articulation,  or  that  of  the  mandible  with  the 
'quadrate,"  and  the  hingeing  of  the  hyomandibnlar  on  the  ear* 
i«psul&  It  may  sound  strange  in  the  ears  of  some  that  the 
demente  that  go  to  make  up  the  month  of  such  a  creature  as  the 
knrgeon  should  be  boldly  named  by  the  very  terms  nsed  in 
lie  deecription  of  the  human  palate,  mouth,  and  throat;  but  it 
luat  be  remembered  that  a  knowledge  of  the  true  representative 
doDflnta,  in  forms  so  wide  apart,  has  not  come  of  itself  to  anatomiste. 
Fbere  has  been  long  and  anxious  work,  by  many  skilled  workers,  to 
ving  this  about 
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III. — On  CuUiny  Sediona  of  Animal  Tiema  for  ilunaeopual 
EstaminaiioA.    By  Joseph  Needbax,  FJt^LS^  Ac,  Dctoq- 
strator  of  Histology  at  the  London  Hospital  Medical  Gullege. 
(Itivl  h'/on  the  Mkdical  MlCROftCOPiCii.  SociKTT,  April  Idth,  IStS.) 

Kkowinq  the  primiuy  object  of  this  Society  to  be  tlie  diSusiiio  4 
practical  knon'Icdge  amongst  its  memben,  I  shstU  eodeaiXKur  la 
lurthfT  that  object,  this  evening,  by  taking  into  consiiieiatioti  thf 
TarioiM  methods  of  cntting  sections  for  mictoecofHcal  exaniinaticiL 

It  is  not  my  intention  to  ent^r  into  the  history  of  thu  tsdijoct, 
for  time  will  not  permit ;  we  will,  therefore,  proceed  at  oti«<  ki  ibe 
more  interwting  part,  which  will  be  pToctJcally  demonstxat^sl. 

Wc  havo  three  classes  of  tissues  to  deal  with,  each  diSerioigm 
consiftetice.  Bono  may  be  taken  as  the  type  of  the  first  or  an; 
cartilage  of  the  second  or  intermediate,  ai^  kidney  of  the  tUid'v 
aoa. 

I.  Sections  of  Jiard  structures,  us  bone,  teeth,  &c.,  are  to  b 
made  by  a  gradual  wearing  away  of  the  tiasnes  on  twu  oppM^ 
sidcn,  corrcsjMndin^  in  position,  the  planes  bi  these  sides  bcii^g  W 
parallel  to  each  other  till  the  reqmred  thinness  is  ottaitii.^ ;  H 
may  be  accomplinhal  in  two  ways,  as  follows : — 

ls(  Method. — Deprive  a  bone  of  the  ligaments,  moi^oles.  ni 
tendons  attached  to  it-^in  a  way  that  will  be  presently  di^iciibal.— 
and  dry  it ;  then  firmly  fix  it  in  a  vioo,  and  divide  it  into  thin  pMi 
by  means  of  a  very  flue  bow-saw,  the  blade  of  which  shonlil  I4  mik 
of  watch-spring  and  held  by  screws:  pkce  a  portion  of  baadLV 
obtaiDcd  on  a  Hut  surface,  and  remove  the  fist  excess  by  iiksous  ^I 
ttlo ;  BGvcral  flks  may  be  nsed  for  .this,  commencing  with  a  coi^k 
and  flnitjhing  with  a  finer.  The  section,  ia  to  be  now  pLux^  <M 
good  flat  hone,  and  rubbed  down  on  both  sides  to  the  reqiund  tloB 
UC88,  being  kept  in  contact  with  the  stone  by  the  presstin:  of.dil 
finger  or  thnmb,  or  fixed  on  a  piece  of  cork.  Although  tiut  sMtill 
is  now  thin  enough,  and  sufficiently  smooth  for  mounting  in  C"~^ 
balsam,  yet  when  viewed  as  a  dty  object,  will  l>o  found  to  e 
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Sta.  I. — SoPtinn  of  nliino-cnncavc  nior. 
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m-nvr;  ',  iii<1imliir;  /,  oblotig  bux  to  contain  Iho  fraesing  a 
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nnmberless  scratches,  giving  it  a  confused  appearance;  bat  this 
may  be  easily  removed  by  polishing  the  section  on  a  glass  plate^ 
with  a  little  Tripoli  or  fine  emery  powder ;  a  piece  of  leather  firmly 
spread  on  a  flat  piece  of  wood,  with  a  little  powder  sifted  over  it, 
will  also  answer  tne  same  purpose. 

2nd  Method, — The  bone  is  sawn  into  lamellfe,  as  in  the  first 
method,  or  by  a  thin  circular  rotating  saw,  then  ground  down  to  a 
moderate  thinness  on  a  small  grindstone,  made  to  rotate  in  an  ordi- 
nary lathe,  the  stone  being  kept  moistened  with  water.  It  should 
then  be  further  ground  on  botn  sides  on  a  fine  flat  whetstone,  also 
rotating,  and  finally  polished  as  in  the  previous  instance.  The 
sections  obtained  by  ix)th  processes  should  be  cleaned  in  water, 
either  with  a  cameFs-hair  brush,  or — which  is  far  preferable — a  soft 
toothbrush,  and  dried ;  they  are  then  ready  to  be  put  up  in  Canada 
balsam  or  dry.  The  last  method  was  adopted  and  used  by  the  late 
Mr.  Carter  for  many  ^ears.  A  sufficient  guarantee  of  its  sncoeaa 
is  the  splendid  collection  of  sections  of  bones  and  teeth,  made  by 
him,  in  the  possession  of  the  lioyal  Microscopical  Society. 

Bones  may  be  prepared  either  by  removing  the  sorrounding 
tissues  with  a  scalpel,  and  drying,  or,  after  cleaning  in  this  manner, 
steeping  them  for  some  months  in  a  large  quantity  of  water,  which 
should  be  changed  occasionally  to  prevent  putre&ction.  During 
the  maceration  they  should  be  scrubbed  from  time  to  time  with  s 
hard  brush ;  and  when  perfectly  clean,  they  should  receive  a  final 
scrubbing  in  clean  water,  and  dried  by  exposure  to  the  atmosphere. 
By  simply  drying,  a  bone,  saturated  with  fat,  is  generally  the 
result,  &om  which  a  dry,  white  specimen  cannot  readily  be  ob- 
tained; by  the  latter  process,  however,  a  perfectly  white  bone— 
— especially  if  it  be  from  a  dropsical  subject — will  be  the  reward 
for  time  and  patience  expended  on  it. 

II.  Tissues  of  Intermediate  Density. — Under  this  head  may 
be  classed  decalcified  bone,  cartilage,  tendon,  and  many  tissoei 
hardened  by  chromic  acid,  and  other  agents. 

Sections  of  bone  prepared  by  the  methods  already  described, 
although  very  instructive  and  beautiful,  do  not  show  the  soft 
organic  structure,  but  only  the  bony  framework ;  if  we  desire  to 
exhibit  the  relations  existing  between  the  periosteum,  blood-vessd^ 
and  nerves,  it  will  be  necessary  to  soften  the  bone  ;  to  effect  thifl^ 
after  being  cleaned  from  surrounding  tissue,  it  is  to  be  placed  in  a 
large  quantity  of  one  of  the  following  solutions  :-7-Chromic  9ait 
3  or  4  per  cent. ;  or  a  mixture  recommended  by  Profiassor  Bnthei^ 
ford,*  consisting  of  nitric  acid,  2  per  cent. ;  chromic  acid,  1  per 
cent.  When  the  softening  is  carried  on  in  this  solution,  the  tiasoeB 
assume  a  bright  green  colour,  due  to  the  decomposition  or  rednctioii 
of  the  chromic  acid  into  sesquioxidc  of  chromium,  CrjO,.    Nitric 

•  Rutherforil,  No.  45, "  Qtmrterly  Journal  of  Micrnacopical  Science.* 
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md  hydiochloric  acids  in  a  state  of  extreme  dilution  faaro  been 
leeommended  hj  Dr.  Frey  *  and  Dr.  Beale.t 

Cutil^^  vhetlier  hyaline  or  fibrone,  needs  no  preparation. 
Olandnlar,  nervoos,  and  muscnlar  tissues,  and  other  soft  strac- 
tores,  require  hardening  in  methylated  alcohol,  eolation  o£ 
diromio  a^  and  its  Baits,  either  singly  or  combined,  or  in  nuion 
with  Bolphate  of  soda,  varying  in  strength  from  2  to  ^  per  cent, 
or  even  lees.  Saturated  aqoeoos  solution  of  picric  or  carbazotic 
■did,  stxon^y  reoommended  by  Ranvier ;%  solntions  of  osmic  acid, 
^  per  cent.  (Schnltze),  bichlonde  of  platinum  (Merkel),  bichloride 
flf  meFcnry,  and  chloride  of  paUadium  (Schnltze).  Of  all  these, 
dmmic  acad,  its  saltfi,  and  alcohol  are  preferable.  It  is  not  my 
porinoe  to  ^iter  into  the  subject  of  sofleniiig  ami  hardening, 
inffiaB  it  to  say  that  tissnee  may  be  made  to  assume — by  snbjectmg 
fbn  to  the  action  of  these  solutions — a  sufficient  degree  of  soA- 
BMi  is  the  first  case,  or  of  solidity  in  the  last,  to  permit  of  eectiong 
bang  made  with  an  ordinary  razor  or  ecalpel  For  this  purpose,  a 
tiBee  of  cartilaee,  or  of  any  tissue  which  has  been  softened  or 
wffH'p"*^  to  a  deoaity  resembling  it,  may  be  held  in  the  hand,  or 
fheed  on  a  small,  mt,  plate  of  wax,  being  fixed  in  a  convenient 
pmitiftn  hj  the  middle  finger  and  thumb  of  the  lefl  band,  whilst  tlie 
ihirlmrm  of  the  section  is  regulated  by  the  nail  of  the  forefinger  of 
tfw  woe  hand.  The  razor,  which  dioold  be  wetted  with  water, 
tfbii,  or  glycerine,  in  this  case  mnst  be  held  horizontally,  with  the 
1Htti"g  edee  directed  downwards ;  the  section  is  made  by  drawing 
St  tnm  bdore,  backwards.  This  method  has  been  in  use  for  some 
fins  at  the  London  Hospital,  and  is  nniversally  hked. 

Foe  the  pnipoee  of  hardening,  the  following  agenta  may  also  be 
adqiloyed : — Aqneons  eolation  of  oxalic  acid ;  drying,  or  boiling  in 
a  Buxtore  composed  of  creosote,  vinegar  and  water,  and  then  drying; 
jmt  they  cannot  be  recommended ;  all  have  been  deservedly  supenieded 
Ij  those  previooBly  enumerated,  and  are  now  entirely  relinquished. 
in.  We  will  now  direct  our  attention  to  the  preparation  of 
■fH»f""  &om  those  tissues  classed  in  the  third  division,  which 
bdndes  neexly  all  fresh  material,  from  which  good  preparations 
cnmot  be  obtamed,  without  the  aasifitance  of  some  Bpecial  arraoge- 
BMUfy «.  ff-  Valentine's  knife,  embedding,  or  freezing. 

(A.)  The  double-bladed  knife  invented  by  Prol^sor  Valentine  is 
wpfiiitlly  reoommended  by  Dr.  Beale.^  It  has  been  made  to  assume 
■n  eadlen  variety  of  forms,  every  maker  of  the  instrument  modifying 
it  in  HMoe  way.  Foot  forms  only  are  worthy  of  notice.  (1.)  The 
anginal  consists  of  two  blades,  differing  in  length ;  the  longer  is 
fitmly  secured  in  an  ivory  handle,  the  shorter  is  fixed  to  the  longer 

■  Fny, '  Du  Hlkrokap  mi  itie  Miknwkopuclie  Teckuik,'  Americu  trMulft- 
tknln^Dr.  Catler. 

t  Basle, '  How  to  Work  with  tlie  Microscope." 

X  FkT,  he.  cit.  S  B«>a)f,  l-r.  fit. 
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by  means  of  a  Bcrew,  the  distance  between  the  blades  being  legn- 
lated  by  a  second  screw  situated  nearer  the  catting  portion  of  the^ 
knife ;  the  blades  are  sharp  at  the  point  and  wide  at  the  base,  so 
that  the  cutting-edge  slants  downwaras  from  the  point.    (2.)  The 
second  form  is  that  made  by  Mr.  Matthews:  the  whole  of  this 
knife  is  constmcted  of  metal,  the  blades  being  continuous  with  the 
handle ;  they  are  short,  and  of  eqnal  breadth   throughout ;  the 
cutting-edges  are  convex  from  point  to  base.    An  eye  is  attached 
to  one  blade,  and  on  the  other — in  a  corresponding  position — is  a 
longitudinal  slot.     In  bringing  the  two  portions  of  the  knife 
together,  the  eye  passes  through  the  slot,  and  they  are  secured  in 
position  by  sliding  through  i£e  eye  a  spring-side  thumb  catch. 
The  distance  between  the  blades  is  regulated  by  one  or  two  serews. 
(3.)  The  next  form  is  that  invented  by  Dr.  Maddox,  and  mana- 
fiactured  by  Mr.  Baker,  of  High  Holbom.      It  is  a  triple-bladed 
section  knife.     The  circumstances  that  led  to  this  invention  ai» 
briefly  described  by  him  *  as  follows : — **  I  felt  the  VTant  of  some 
method  by  which  a  double  section  might  be  cut,  so  as  to  present, 
when  removed,  the  opposite,  but  contiguous,  surfaces  of  tne  pait 
through  which  the  section  had  passed,  and  which  with  the  ordiniiy 
double-bladed  knife  is  quite  impossible."     This  knife  overcomfli 
the  disadvantage  referred  to ;  at  the  same  time  by  removal  of  ow 
of  the  outer  blades  it  is  convertible  into  an  ordinary  double-bladel 
knife. 

In  using  these  knives  a  difficulty  will  be  experienced  in  r^ 
lating  the  blades  so  that  the  interval  between  them  may  be  eani* 
distant  throughout ;  to  render  this  more  easily  accomplished,  Ht 
Hawksley,  of  Blenheim  Street,  has  constructed  an  improvement  oo 
Matthews'  form.  (4.)  A  spring  is  fixed  between  the  two  Uadei^ 
the  distance  being  regulated  by  one  screw,  which  has  a  graduaiied 
milled  head.  By  this  arrangement  parallelism  is  obtained  irith 
facility ;  it  also  has  the  additional  advantage  of  indicating  ani 
regulating  the  thickness  of  the  section. 

The  tissue  to  be  operated  on  may  be  placed  on  cork,  on  tli9 
wax  tablet  before  referred  to,  or  on  leather,  and  held  stetdil^ 
between  the  fingers  and  thumb  of  the  left  hand,  or  may  be  sLmpqT" 
retained  between  the  fingers  and  thumb.     The  method  devised  Ij^ 
Dr.  Fen  wick  is  remarkably  good  for  membranous  structures,*.^— 
a  portion  of  stomach  is  drawn  around  the  thumb  and  held  in  If^*^ 
tion  by  the  finders,  the  section  being  taken  fr^m  that  part  ocrreao^ 
the  thumb  nail.     The  knife  must  be  drawn  by  one  oontiniwo^ 
stroke  completely  through  the  tissue,  then  the  cutting-edge  sUghtiT' 
turned,  so  that  the  section  may  be  severed  from  the  summnaiD^ 
material.     The  section  is  now  made,  and  is  to  be  libented  bf 
opening  the  blades  and  gently  agitating  the  knife  in  water,  wh«^ 

*  Maddox,  No.  1,  *  Monthly  Microscopical  Journal.' 
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it  will  float  off;  or  it  maj  be  diaplaced  from  the  bltule  with  a  camel's- 
hair  iKush.  In  remoTiag  thus,  great  caro  is  necessary,  otberwiae 
the  section  will  be  lacerated.  As  regards  wetting  the  blades,  the 
same  precantion  obtains  here  as  in  the  method  deacribed  in  Sec- 
tion II. 

(B.)  Finer  aectionB  can  always  be  made  when  the  tissue  is  firmly 
BOppotted.  For  this  purpose  embedding  is  necessary.  Various 
nuztores  have  been  proposed  by  ditTereut  authorities,  of  which  the 
fi^wing  is  at  best  an  incomplete  list : — 

Sbieker  *  employs  equal  parts  of  white  wax  and  olive  oil.  Dra. 
Urban  Pritchard  and  Ferrier  t  recommend  a  mixture  composed  of 
«did  pamffin,  five  parts;  spermaceti,  two  parts;  lard,  one  part. 
His  t  covers  the  object  in  pure  paraBin,  and  a  mixture  of  white  wax 
and  oocoarbntter  is  used  by  Mr.  Moseley.  § 

Of  the  above  mixtures,  perhaps  the  best  and  cheapest  is  the  wax 

■ad  oil  mass.     Id  its  preparation  the  finest  white  wax  and  purest 

olive  oil  inuflt  be  used ;  the  proportion  of  wax  to  oil  will  greatly 

depend  upon  the  firmness  of  tne  tiastie  to  be  embedded.     The 

-graater  the  density,  the  larger  will  be  the  amount  of  wax  required, 

and  viee  versa ;  but  the  mass  generally  used  is  made  as  follows : — 

Equal  parts  of  the  ingredients  are  placed  in  a  porcelalQ  dish  and 

heated  till  all  the  wax  has  melted,  being  continually  stirred  with  a 

^iSB  rod,  that  the  mixture  may  be  well  inooqwrated ;  the  mass  is 

now  ready  for  use.     If  the  material  from  which  sections  are  to  be 

aide  has  been  hardened  in  aqueous  solutions,  it  must  be  removed 

■nilleeped  in  ordinary  metbylated  or  absolute  alcohol,  so  that  the 

nter  may  be  replaced  by  spirit;   this  will  occupy  a  longer  or 

■Htter  time,  according  to  the  strength  of  the  alcohol  and  size  of 

,       ■*  izflsae.     When  perfectly  saturated  with  spirit,  an  oblong  piece 

•     'to  he  removed  from  it  with  a  scalpel.     A  paper  box  must  now  be 

^•de  aooording  to  the  size  of  the  piece,  and  about  hnlf  as  long 

^S&izi,  the  breadth  and  depth  being  in  proportion ;  say,  for  example, 

i"^  niece  to  be  embedded  is  I  in.  long,  and  ^  in.  in  breadth  and 

jT***.     We  must  take  a  piece  of  stiif,  well-gkzetl  paper,  2\  in. 

^^  and  1^  in.  broad,  whicii  is  to  be  folded  on  itself  tor  about  ^  in. 

iP^bcth  sides  in  the  long  diameter,  then  the  ends  for  a  similar 

^*^^noe,  BO  that  it  now  appears  to  be  only  \  in.  broad  and  IJ  in. 

^^&-     Now  unfold  the  sides  to  half  the  distance,  so  that  four  walls 

y^-jtbrmed ;  the  triangular  pieces  projecting  from  the  cornere  are 

.  *^^  Cilded  on  the  ends,  so  that  tbey  overlap  each  other,  and,  kept 

^  tKeition  with  a  little  gum  or  a  pin,  our  box  is  now  complete. 

, Strieker,  in  IntmdactioD  of '  Manual  of  Haniaii  Mid  CVimporative  Biatolog]!,' 

**^«l«tod  far  New  %deiiliam  Society,  by  H.  Power,  M.B.,  &e. 

.<   PntcbArdandKutherford.p.  lli,No. -in,  '  QuiutcrJy  Journal  of  MicroKopical 
"<«nee,'  mad  p.  3S2,  No.  iS,  ibid. 
I  Fwy,  lot.  cit. 
I  Moieley,  p.  337,  Xo.  10,  'Quarterly  JoutdhI  of  Microucopical  Science.' 
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It  should  be  placed  on  a  flat  piece  of  cork  and  filled  with  the  melted 
mass,  sufficiently  to  cover  the  piece  of  tissue ;  as  soon  as  the  ivax 
mixture  begins  to  solidify  around  the  edges  of  the  box,  the  tisBoe  is 
to  be  introduced  as  follows :  * — ''  A  needle  is  stuck  slightly  into  the 
end  opposite  to  that  from  which  sections  are  to  be  cut,  and  the  bit 
is  plunged  into  the  mass  with  its  long  diameter  horizontal,  and  in 
such  a  position  that  the  end  furthest  from  the  needle  is  near,  bat 
not  in  contact  with,  the  side  of  the  box,  and  consequently  the  other 
end  is  at  a  considerable  distance  firom  the  side.  •  In  this  ifay, 
although  the  whole  is  surrounded  with  the  wax  mass,  there  is  a 
greater  thickness  around  the  end  into  which  the  needle  is  stuck,  bo 
that  the  whole  can  be  securely  and  conveniently  held."    Bv 
passing  the  needle  directly  through  the  tissue  and  into  the  oork 
upon  which  the  box  rests,  'Hhe  operator  is  saved  the  trouble  of 
holding  the  needle  till  the  wax  mixture  solidifi^.     In  finally  with- 
drawing the  needle,  the  greatest  care  must  be  taken  to  give  it  a 
twisting  motion,  as  otherwise,  especially  if  the  object  is  thin,  it  ii 
apt  to  be  displaced."    ^'  If  a  thin  membrane  is  to  be  embedded,  of 
such  tenuity  that  a  needle  could  not  be  introduced  without  danger 
of  destroying  it,  the  following  metliod  may  be  used : — A  box  ii 
half  filled  with  the  mass,  and  then,  as  soon  as  it  begins  to  solidiff, 
the  membrane  is  applied  to  the  half  soUd  surface ;  the  box  is  thai 
filled  with  a  thoroughly  fused  mass,  care  being  taken  that  it  is  D0k 
too  hot."    In  embedding  any  of  the  &tty  masses,  great  care  shonld 
be  taken  that  the  sur&ces  of  the  piece  are  dry  previous  to  immeiskia 
in  the  mass,  otherwise  the  medium  will  not  adhere  to  it. 

Besides  the  media  already  mentioned,  others,  as  gum,t  and  a 
mixture  of  gelatine  and  glycerine,  X  have  been  used  for  some  tisfloei 
with  great  success.      The  first  is  prepared  by  making  a  dear 
concentrated  solution  of  the  pulverized  gum  acacia.     The  gelaiiDa 
mixture  is  prepared  as  follows : — Two  parts  of  concentrated  sohitka 
of  isinglass  and  one  part  of  pure  glycerine.    It  is  not  necessary  to 
place  the  tissues  in  alcohol  previous  to  embedding  in  these, 
paper  box  or  cone  having  been  prepared,  it  is  filled  with 
mixture — the  gum  cold,  the  gelatine  hot ;  the  piece  of  tissue  is  i 
thrust  into  it.    The  gelatine  mass  when  cold  becomes  solid.    Bod^ 
are  then  placed  into  common  alcohol  until  a  sufficient  degree 
hardness  is  attained ;  on  releasing  them  fix>m  the  paper  they 
ready  for  further  treatment. 

When  cavernous  structures,  as  lung-tissue,  cochlea,  Ac, 
embedded  by  the  foregoing  methods,  good  sections  cannot  always  b^^ 
obtained,  in  consequence  of  the  tissue  not  being  supported  yfm^^ 
as  well  as  without ;  but  if  it  be  placed  in  any  one  of  the  mdte* 

*  Klein,  in  *  Handbook  for  the  Physiological  Laboratoiy.' 

t  Strieker,  loc.  cit. 

X  Klcbs  in  Frcy,  he.  uit. 
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tiiibedding  nuxturos,  or  in  the  guia  ma.srf  cukl,  uiuK  r  the  rt'CcivcT  of 
aa  air-pump,  and  exhausted  till  bubbles  ceiise  to  come  from  the 
tisBue,  the  mass  will  penetrate  into  the  spaces,  previously  occupied 
by  air ;  after  solidification  has  taken  place  they  may  be  dailt  witii  as 
an  ordinary  embedding,  and  in  this  way  it  will  be  possible  to  obtain 
fine  preparations. 

Professor  Quekett  used  to  inject  hot  tallow  through  the 
bronchi  into  the  air  cells  of  an  injected  lung,  which  after  cooling 
and  drying  yielded  a  splendid  mass.  All  transparent  lung  injec- 
tions put  up  by  Mr.  Topping  are  prepared  in  this  way ;  although 
this  plan  answers  the  purpose  very  well,  it  is  doubtful  if  it  be  even 
equal  to  the  last. 

For  making  sections  of  the  tissues  thus  embeddiHl,  razors  or 

flection  knives  are  used.     I  have  employed  for  a  coiisideniblo  time 

the  flexible-edged,  concave-sided  razors  made  by  John  lleiffor,  and 

stamped  *'  made  for  the  army " ;  they  are  extremely  thin  for  some 

distance  from  the  edge,  and  the  hollowed-out  surface  holds  plenty  of 

alcohol ;  this  is  absolutely  necessary  to  prevent  the  section  sticking 

Id  the  blade.     Mr.  Moseley  *  also  strongly  recommends  them  for 

histological  work.    Dr.  Klein's  section  knife  has  one  side  flat,  and 

the  other  concave ;  the  blade  is  eight  inches  in  length.    The  razors 

previously  referred  to  are  equal  and  considenibly  cheaper,  being 

obtainable  from  any  cutler  for  the  small  sum  of  one  shilling  each. 

Pievions  to  cutting  the  tissue  embedded  in  any  of  the  fatty  masses, 

^  instrument  must  be  wetted  vnth  ordinary  spirit,  or,  still  better, 

•Wute  alcohol ;  in  which  liquid  the  sections  must  l)e  placed  as 

Boon  as  made,  to  clean  them  from  the  surrounding  material,  after 

which  they  are  ready  for  staining.    If  embedded  in  gum  or  gelatine, 

W«r  or  glycerine  must  be  used  to  moisten  the  knife,  and  the  sec- 

feng  cleaned  in  water.     For  lung  injected  with  tallow,  the  razor 

.*  iept  wet  with  turpentine,  in  which  fluid  the  sections  must  be 

^'toiOTed ;  the  tallow  will  readily  dissolve,  and  the  sections  may  be 

P^t  up  at  once  in  Canada  balsam,  or  solution  of  damma  or  balsam 

^  tiCTzole.t 

^        ^C.)  It  is  often  desirable  to  obtain  sections  of  perfectly  fresh  tissue, 

^^   "the  purpose  of  immediate  examination,  or  perhaps  tor  impregna- 

?^*^    with  some  metallic  salt.     It  is  obvious  that  no  assistance  can 

ii   ^^^^^  ^^^  ^^^^  hardening  fluids  or  embedding,  and  very  little 

V**^^^  by  means  of  the  double-bladed  knife.   We  must  have  recourse 

^   ^^ne  of  the  refrigerating  methods.     (1.)  The  process  generally 

™^Iifad  is   that  described   by  Klein   in  the   'Handbook  for  the 

*  "^Biological  Laboratory,'  from  which  the  following  is  quoted : — 

^   freezing  mixture  is  prepared  by  introducing  alternately  small 

^P^^tities  of  broken  ice,  or  snow  (not  so  advantageous),  and  of 

•  Mot»cley,  lot\  cit, 
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finely-powdered  salt,  into  a  large  vesBel,  mixing  the  two  infi;rediaits 
thoroughly  after  each^dition.  The  object,  which  miiBt  be  8BiaU» 
ahoold  be  cut  to  an  oblong  form,  and  placed  oa  a  flat  cork,  miudi 
wider  than  itaell  It  most  be  pinned  to  this  cork  at  the  end 
opposite  that  frcnn  which  the  sectionB  are  to  be  cut  In  the  case 
of  a  membrane  the  object  must  be  folded,  and  fixed  in  the  same  way. 
The  whole  is  then  placed  in  a  platinum  crucible,  'Whidi  has  bem. 
previously  plunged  into  the  fireezing  mixture.  The  crucible  must 
be  at  once  covered,  and  a  little  of  i£e  freezing  mixture  placed  on 
file  top  of  it.  The  section  knife,  which  must  be  sharps,  is  oooled  fay 
kying  it  on  ice.  As  soon  as  it  is  ascertained  by  expIoiiaticHi  with  a 
needle  that  the  preparation  is  firm  enough,  the  knife  is  handed  to 
an  assistant,  who  wipes  it,  and  holds  it  m  readiness.  The  cork  is 
then  taken  out  with  the  forceps,  and  seized  by  the  fingers  of  the 
left  hand  in  such  a  way  that  they  do  not  come  into  contact  witii 
the  preparation.  A  succession  of  sections  having  been  rapidly  mads^ 
the  number  varying  with  the  skill  of  the  operator,  the  oork  ii 
replaced  in  the  crucible."  This  method,  perhaps  giving  yery  mia^ 
fiu^tory  results  in  dexterous  hands^  seems  to  be  excessively  tedboi^ 
awkward,  and  rather  primitive,  in  comparison  with  that  to  be  nest 
described. 

(2.)  The  best  way  to  obtain  sections  of  firesh,  hardeDed,  or 
softened  tissues  for  immediate  examination  or  further  treatment  ik 
undoubtedly,  bv  freezing  in  the  refrigerating  microtoma  I  reftr 
to  Mr.  McCartWs  modification  of  Professor  Butherford's  mionH 
tome,  made  by  Ahrone  and  Sesseman,  of  Whitechapel  Boad.  It 
consists  essentially  of  a  brass  plate  having  a  hole  in  the  centre;  tp 
the  under  sur&ce  a  tube  is  fixed  whose  bore  corresponds  to^  and  ii 
continuous  with,  the  hole ;  a  thin  plug  is  accuratdy  packed  in  thB 
tube,  capable  of  being  moved  up  and  down  by  means  of  a  graduated 
screw :  external  to  the  tube  is  aji  oblong  box,  through  the  bottom 
of  which  the  screw  passes  into  the  tube.  A  small  tap  communi- 
cates with  the  interior  of  the  box  to  carry  off  water,  if  necessary,  as 
produced  by  the  ice.  The  plate  rests  on,  and  occupies  about  the 
middle  fourth  of  two  sides  of  the  outer  box.  The  whole  is  capably 
of  being  securely  fastened  to  any  table  by  a  second  screw.  The 
machine  is  made  of  brass,  and  the  sides  are  padded  externally  with 
leather. 

The  machine  is  first  fastened  to  a  table,  a  large  square  piece  of 
flannel  being  interposed  between  them,  the  tap  turned  on,  and  the 
plug  forced  to  the  oottom  of  the  tube,  after  displacing  the  graduated 
screw.  The  pieces  of  tissues — ^I  say  ''  pieces,"  because  two  or  moie 
different  portions  may  be  cut  at  the  same  time,  if  it  be  possible  to 
distingmsn  the  sections  by  the  shape  or  colour  from  each  other; 
e.g.  lun^  and  intestine  may  be  readuy  distinguished  by  their  shape, 
and  eaaily  separated  after  being  cut   into  sections  of   extreme 
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tenni^^are  placed  in  the  denied  pcsitioQ  in  the  tube,  wUcb  ia 
thea  filled  np  vith  water,  the  apertore  aad  contents  being  protected 
by  placing  a  snail  piece  of  oil-akin  over  the  plate.  A  tmn  layer  of 
ice,  divided  into  small  pieces,  ia  now  placed  in  the  box  and  on  tbe 
oil-akin,  over  this  ia  BprinUed  a  quantity  of  pnlvorized  suit,  another 
laysr  of  ice  ia  then  added,  and  again  more  salt,  and  so  on  till  the 
re&igendi^  mixture  is  piled  over  the  plate;  fiually,  the  whole 
taom,  maclune  incladed,  ia  corered  np  with  the  flannol.  After  an 
inteml  of  abont  twenty  minutea  from  the  completion  of  the 
operation,  tbe  tissnee  will  be  sufficiently  &oKeQ  for  cattins-  All  that 
B  DOW  DeoGBsary  ia  to  remore  the  ice  mixture  aiove  the  plate  and 
■idea  of  the  machine,  when  tbe  tissue  embedded  in  tea  will  be 
expooad  ready  for  onttiug.  By  turning  the  graduated  screw — the 
thiTitnffl"  of  the  section  depending  npon  the  number  of  turns  or 
part  of  a  torn  given  to  this  eciew — the  frozen  mass  will  be  elevated, 
A  mar  is  placed  at  a  slight  angle  on  the  brass  plate  and  drawn 
oUiqiieity  through  tbe  mass  projecting  from  the  tube;  the  sections  as 
Omsj  are  cnt  can  be  easily  Boated  on  the  razor  into  water.  Tbe 
naoa  used  for  this  macmne  mnat  be  ^fial  and  kept  tharp  by  &e- 
qunt  stropping. 

'SSsBom  hardened  or  preeeired  in  spirit  must  be  placed  in  water, 
cr  a  Tory  dilute  solation  of  biohromate  of  potass  to  withdraw  the 
■puit,  otherwise  tbe  freezing  of  it  will  be  retarded,  if  not  entirely 
jrafented. 

By  this  metliod  I  hare  cot  large  and  beantiful  aectious  of 
MiMrm  thickness  of  softened  teeth  and  bone,  of  cartilage  and 
isDdaa,  and  of  hardened  and  fresh  tissoee  of  every  description. 
Kirtber,  I  may  safely  say  that,  if  the  given  directions  be  ngidly 
fcOowed,  fiiilure  will  be  impossible ;  moreover,  should  you  give  this 
BMthod  a  &ir  trial  (a  certain  amount  of  experience  in  this,  as  in  all 
flimM  being  necessary),  I  am  confident  you  will  readily  concur  in 
Strieker's*  assertion :  "  The  aimpleiiand  moat  elegant  vvade  is  thai 
of  r^frigeraiion" 

•  Strieker,  toe.  dt. 
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IV. — Remarks  on  the  Aperture  of  Object-glasses.  By  Assistant 
Surgeon  J.  J.  Woodward,  U.  S.  Army.  With  a  Note  b 
F.  H.  Wenham,  V.P.B.M.S. 

Plate  XIX.  (Lower  portion). 

February  17,  1873,  I  received  a  note  from  Mr.  A.  B.  Tolles  c 
Boston,  asking  me  if  I  would  measure  the  balsam  angle  of  a  ^t. 
objective  for  him.  Having  agreed  to  do  so,  the  objective  came  t 
hsmd  before  the  close  of  the  month.  My  intention  was  to  measoE 
the  angle  by  the  modification  of  Lister*s  method  proposed  by  Mi 
Wenham,*  and  afterwards  used  before  a  committee  of  scientifi 

fentlemen  in  measuring  the  xV^  rashly  sent  by  Mr.  Tolles  t 
iondon  for  that  purpose.!  Mr.  Tolles,  therefore,  at  my  requeer 
supplied  a  sector  and  tanks. 

Having  had  some  previous  experience  with  the  ordinary  methoi 
of  measuring  angles  of  aperture  with  the  sector,  I  was  well  awar 
of  the  erroneous  result  likely  to  be  obtained  by  its  use  in  th 
case  of  high  angles,  but  supposed  that  for  the  reduced  angles  to  b 
measured,  when  the  nose  of  the  objective  was  immersed  in  water  o 
balsam,  it  would  prove  at  least  as  nearly  accurate  as  for  sunila 
angles  measured  in  air.  I  soon  found,  however,  that  this  was  ntf 
the  case,  if  the  screw  collar  was  fuUy  closed. 

I  first  measured  the  iVth  sent  by  Mr.  Tolles  with  the  saef 
collar  adjusted  to  the  open  point,  that  is,  for  uncovered  objects 
The  sector,  used  precisely  as  described  by  Mr.  Wenham,  gave  tk 
angle  in  air  at  160^.  When  the  nose  of  the  objective  was  im' 
mersed  in  a  tank  of  water,  the  angle  was  reduced  to  93^,  and  in 
fluid  balsam  to  76^,  as  nearly  as  could  be  read  by  the  sector 
When,  however,  the  screw  collar  was  adjusted  for  the  tluckest  co?ei 
through  which  it  could  work,  that  is,  when  the  combination  WM 
closed  as  far  as  possible,  I  fsdled  to  get  definite  results  either  in  aii 
water,  or  balsam.  At  no  angle  was  the  field  of  view  bisectec 
fiEiirly,  bright  on  one  side  and  dark  on  the  other ;  but  the  ligk 
gradually  &ded  away  in  such  a  manner  that  no  sharp  limit  oom 
be  fixed. 

I  did  not  feel  at  liberty  to  escape  this  difficulty  as  Mr.  WenhaD 
did,  in  measuring  the  Tolles's  x\jth  sent  to  London,  by  setting  tb 
screw  collar  at  some  more  open  point  (''the  best  adjustment  of  i 
Podura  scale,"  for  instance),  for  I  had  found  by  trial  that  when  tb 
lens  sent  to  me  was  closed  as  far  as  its  screw  collar  would  go,  i 
would  still  define  very  well,  provided  it  was  used  on  an  object  coveret 
by  a  correspondingly  thick  covering  glass.  Worked  at  this  adjust 
ment  the  lens,  in  fact,  would  show  the  beads  of  Pleurosigma  ang* 

♦  *  Monthly  Microscopical  Journal/  August,  1872,  p.  S4. 
t  Ibid.,  January,  1873,  p.  29. 
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%  or  the  striie  of  Orammatophora  Bvblilissima  beneath  a 
jng  glass  one  seventy-fifth  of  an  inch  thick  (by  actual  measnre- 
).  It  is  fair  to  say  too  that  this  power  of  working  through  a 
ooTering  glass  with  good  definition  is  possessed  in  a  high 
»  by  both  the  ^^th  and  ^th  immersion  objectiyes  of  Mr. 
8,  described  by  me  in  former  papers  in  this  Journal.  I  note, 
istance,  that  lioth  these  glasses  will  work  with  good  definition 
igh  covers  of  the  thiclmess  just  mentioned,  which  none  of 
iVths,  iVths,  or  ^ths,  and  no  other  high-€mgled  ^th  in  the 
3nm  collection,  will  do.* 

laving  determined,  then,  that  I  ought  to  measure  the  angle 
1  the  combination  was  closed,  and  having  satisfied  myself  that 
lector  was  not  to  be  trusted  under  the  circumstances,  I  devised 
following  plan,  which  may  be  commended  for  its  simplicity  and 
he  definite  character  of  the  results. 

[  had  long  used  an  easy  mode  of  measuring  the  angles  of 
stives  in  air,  which  is,  in  fact,  a  modification  of  the  plan  of  Dr. 
inson,  so  justly  commended  by  Mr.  Wenham.t  1  screw  the 
stive  into  a  tube  which  pierces  the  shutter  of  my  dark  room, 
back  of  the  objective  being  towards  the  light,  and  I  throw 
ugh  it,  by  means  of  a  solar  mirror,  a  parallel  pencil  of  sunlight, 
h,  of  course,  is  brought  to  a  focus  in  front  of  the  lens  and 
les,  forming  a  cone  of  light.  By  adjusting  a  white  cardboard 
ractor  horizontally  in  the  middle  of  the  cone  with  its  centre  at 
risible  focus,  I  measure  at  once,  and  without  the  necessity  of 
calculation,  such  as  was  proposed  by  Dr.  Bobinson,  the  angle 
16  pencil  which  crosses  at  the  principal  focus;  and  this  angle,  as 
Rooinson  has  correctly  shown,  is  not  materially  greater  than 
angle  which  would  be  formed  if  the  Ught  ratUated  from  the 
igate  focus  used  to  obtain  distinct  vision  with  the  eye-piece  at 
extremity  of  the  microscope  body. 

Fo  measure  the  angle  in  balsam  on  the  same  principle,  I 
ly  made  a  thin  tank  rather  more  than  three  inches  square,  by 
%  with  hot  balsam  the  space  between  two  sheets  of  plate-glass 
about  the  sixth  of  an  inch  apart  by  narrow  strips  of  glass  on 
I  slides.  When  the  balsam  had  cooled  I  had,  of  course,  a  layer 
lid  balsam  of  the  size  of  the  tank,  with  one  side  open.  The 
was  carefully  levelled  horizontally  in  the  cone  of  light,  as  the 
K)ard  protractor  had  been,  and  a  drop  of  fiuid  balsam  on  the 
where  the  solid  balsam  was  exposed  served  to  make  contact 

I  may  remark  here  that  the  tliickncss  of  cover  through  which  an  objective 
rork  is  not  limited  bv  its  aperture,  thougli  this  limits  the  working  distance 
povered  objects,  but  by  the  extent  to  which  the  motion  of  its  posterior  oom- 
ioDs  neutralize  the  increasing  aberration  produced  by  increasing  thickness 
er.  The  character  given  to  the  posterior  combinations  by  the  maker  deter- 
the  available  limit  in  eacli  ca^e. 

*  Monthly  Microscopical  Journal/  November,  1872,  p.  233.  8oo  also  *  Pro- 
igi  of  the  Royal  Irish  Academy/  vol.  vL,  p.  38,  185i. 
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with  the  £Etoe  of  the  lens.  When  now  the  solar  light  was  thioin 
through  the  lens  as  before,  a  superb  amber-coloured  triangle  c 
light  started  into  view,  the  sharp,  well-defined  edges  oi  whidb  pei 
mitted  the  angle  at  the  focus  to  be  measured  with  ease  by  a  can 
board  protractor  held  beneath  the  flat  tank,  or  by  any  similar  devio 
taking  care,  of  course,  that  the  eye  should  be  perpendicular  to  tt 
edge  of  the  Ught-triangles  at  each  reading,  to  avoid  displacement  I 
the  refraction  of  the  upper  glass  of  the  tank,  which  would  have  mac 
a  small  error.  The  cut,  Flate  XIX.  lower  portion.  Fig.  1,  wfaic 
is  a  diagram  of  the  objective  and  tank  as  seen  from  above,  wiU, 
hope,  make  the  arrangement  clear.  The  plan  has  the  advanta| 
that  no  part  of  the  objective  is  exposed  to  the  balsam  ezcent  i 
£Etce  (which  is  easily  cleaned  by  a  httle  coal  oil),  besides  whicb  ti 
measurements  are  much  more  quicklv  effected  tnan  with  the  seek 
and  are  not  liable  to  the  errors  whicn  affect  its  use  when  the  km 
are  closed. 

By  this  method,  then,  I  measured  the  balsam  angle  of  i 
^th  Mr.  ToUes  had  sent  me,  with  the  following  results :  uncover 
75°,  or  nearly  what  the  sector  gave ;  completdy  closed  nearly  8( 
I  subsequently  extended  the  measurements  to  the  immersion  ^ 
and  i^th  by  Mr.  Tolles,  belonging  to  the  Museum,  and  found  tt 
the  maximum  balsam  angle  of  each  was  less  than  80^.  Hm 
results,  it  will  be  seen,  fell  within  the  limits  laid  down  as  pcesil 
by  Mr.  Wenham. 

To  measure  the  water  angle  of  Mr.  Tolles's  ^th,  I  now  co 
etructed  a  thin  water  tank  by  cementing  strips  of  glass  between  t 
edges  of  two  sheets  of  plate  glass  about  three  inches  Bquare,  so  iti 
they  should  be  held  about  the  sixth  of  an  inch  apart  All  fb 
sides  were  closed,  but  one  side  had  in  the  centre  an  opening  half  i 
inch  long,  and  the  edges  of  the  stripes  adjoining  this  were  bevdb 
aa  in  the  cut,  Fig.  2.  When  this  tank  was  filled  with  water,  I  had 
course  a  thin  sheet  of  water,  which  would  not  run  out  when  tl 
tank  was  held  horizontally,  and  by  levelling  this,  as  had  been  da 
with  the  balsam  tank,  in  front  of  the  objective,  the  angle  was  meason 
in  the  same  way.  The  luminous  pencil  was  by  no  means  i 
brilliant  as  in  the  case  of  balsam,  but  its  limits  were  sharp  ai 
clear,  and  it  could  readily  be  measured.  With  the  i^<rth  the  resol) 
were  about  90°  at  the  uncovered  point,  nearly  100°  when  it 
objective  was  corrected  for  the  thickest  cover  through  whidi 
would  worL  Neither  the  |th  nor  the  ^th  exceeded  96°  irbe 
closed  as  fjEur  as  possible. 

I  promptly  communicated  these  results  to  Mr.  ToUes,  and  m 
immemately  requested  by  him  to  examine  yet  another  objectify 
ith,  which  reached  me  March  22nd. 

On  measuring  this  objective  in  balsam,  precisely  as  I  had  dona  A 
others,  I  got  somewhat  over  90°  at  the  uncovered  pointy  somewb 
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ora  100°  when  the  combiiuldoii  was  fnll^  cloBed,  Measured  with 
the  mter  tank,  Qje  angle  at  the  tmcorered  point  was  aboni  130^. 
How,  in  the  first  ^lace,  I  must  remark  that  the  objectire  was 
ceittinly  an  exceptional  one,  and  apparently  pnt  together  with  a 
nev  to  this  controTersT.  Instead  of  three  combinations,  I  fonnd 
il  to  be  oonstmcted  with  fonr ;  the  poaterior  two  resembled  thoee  of 
otha  fifths  of  Mr.  Tollea,  and  were  together  moved  by  the  screw 
«Jhi,  the  anterior  two  remaining  stationary;  of  the  anterior 
nuloiationB  the  front  was  very  small,  and  about  a  ninth  of  an  inch 
IB  nlai  focos.  (It  magnified  108  diameters  at  twelve  inches* 
Mnee  from  micrometer  t^i  screen.)  Immediate];  back  of  this 
mt  Tery  much  larger  combination,  ooncave  anteriorly  and  convex 
p^Htaiorly.  I  inferred  from  the  manner  in  which  the  brasswork 
Vi  put  together  (having  no  information  from  the  maker  on  the 
■IJKt)  that  these  two  combinations  had  been  sabetitnted  for  the 
™t(f  a  previously  constmcted  objective. 

In  the  next  place  I  mnst  remark  that,  notwithstanding  its 
<tM{itia)al  constmction,  this  objective,  when  nsed  as  an  immersion 
P**)  W  certainly  very  considerable  defining  power  for  a  jth.  It 
•»W,  it  is  true,  even  when  fully  cloeed,  only  throngh  the  thinnest 
""im,  but  it  resolved  the  Amphiplevra  peilucida  and  Frustulia 
""niea,  both  monnted  in  balsam  (MoDer's  type-plate),  and  on 
gSoliert'B  nineteen-bond  plate  clearly  separatea  the  lines  of  the 
"HBoth  band.  Used  dry  it  wonld  not  work  throngh  anv  cover, 
^  vbcn  fally  open  it  resolved  the  twelfth  band  of  a  Kobert's 
■Wwn-band  plate,  remomited  with  the  lines  nppenncet  and  not 
•Wri.  In  this  performance  the  front  of  the  objective  appeared 
K>  n  in  actual  contact  with  the  object.  I  may  add  tnat  the 
?*lipition  when  in  nse  magnified  at  twelve  inches'  distance  nxty 
™Mters  at  the  uncovered  point,  and  seventy-five  diameters  when 
"%  eurrected  for  cover. 

As  the  reenlts  of  the  measurements  of  the  angle  of  the  objective 
**  dncribed  are  qnite  in  disaccord  with  the  sweeping  opinion 
"POMd  bj  my  eeteemed  &iend  Mr.  TVenham,  in  his  recent 
"''''OTerBy  with  Mr.  ToUee,  I  have  thought  it  right  to  imitate  his 
f^mt  example,*  and  secnre  the  testimony  of  competent  witnesses 
''toUieaccnnoy  of  my  results.  I  therefore  repeated  the  measnre- 
!^  of  the  balsam  angle  of  this  objective  before  Professor  Simon 
^^comb,  of  the  [Jnited  States'  Naval  Observatory,  and  Mr.  Bencl 
^■4,  of  Georgetown,  formerly  also  a  professor  in  the  same 
"^OQtion.  Both  these  gentlemen  are  professional  mathematicians, 
'"d  lioth  are  w^  aoqoainted  with  optics  as  a  science.  They  have 
'"^  only  miSed  my  meosnrement  of  the  balsam  angle  of  this 
J^|)ndBr  (AjeotiTe,  but  they  ^tee  with  me  that  in  the  beat  of  the 
'iKbBon  Mr.  Wenham  has  gone  rather  too  far  in  concluding  that 
"  'Monthly  Micwwcopical  Jomiisl,'  Jannftty,  187S,  p.  29. 
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it  is  theoretically  impossible  to  construct  an  olgectiye  whidi  sh 
transmit  from  balsam  a  pencil  greater  than  80^  Each  of  tb 
gentlemen  has  written  a  memorandum  on  the  subject,  wluchy  w 
their  permission,  I  append  to  this  p^per. 

The  position  taken  by   Mr.  Wenham  is  certainly  true 
objectives  as  ordinarily  constructed ;  that  it  is  not  nece^arily  ti 
for  all  possible  constructions  will  be  seen  by  a  moment's  reference 
his  figure  in  the  November  number  of  this  Journal  (page  23 
The  deductions  drawn  from  that  figure  are  in  strict  accordance  ¥i 
optical  theory  only  so  long  as  we  suppose  the  Unes  d^  a,  and  I 
which  represent  the  course  of  the  extreme  rays  in  the  crown-gl 
front  of  the  supposed  objective  to  remain  constant.      It  is 
possible  for  the  extreme  rays  to  have  greater  obUquity  if  the  lij 
passes  from  air  into  the  glass ;  but  if  the  radiant  is  in  water  i 
nearer  than  the  point/,  or  in  balsam  and  nearer  than  the  point  i 
does  not  follow  that  the  rays  cannot  enter  the  glass  front, 
simply  that  they  will  take  a  course  more  obUque  than  the  Unes  c 
and  h,  e.    In  the  case  of  balsam  of  the  same  index  as  the  glass  fi 
there  will  of  course  be  no  refraction  at  the  line  of  junction  betn 
the  balsam  and  the  glass,  and  rays  of  any  degree  of  obliquity 
enter.     To  what  degree  of  obliquity  it  will  still  remain  possiUe 
such  rays  to  emerge  into  air  from  the  posterior  hemispherical  sur 
of  the  front  lens,  will  depend  upon  the  precise  form  given  to  it^ 
how  far  it  is  possible  to  collect  these  rays  so  as  to  form  an  imag 
the  eye-piece  will  depend  upon  the  construction  of  the  poste 
combinations. 

In  the  same  way  in  the  excellent  paper  of  the  Eev.  S.  Lc 
Brakey,  in  the  March  number  of  this  Journal  (p.  108),  the  ooik 
sions  drawn  by  the  author  are  only  true  so  long  as  we  suppose 
direction  of  the  ray  0,  X  (which  precisely  corresponds  to  the  nne  i 
in  Mr.  Wenham's  figure)  to  remain  unaltered ;  the  same  reason 
applies  in  both  cases.  Mr.  Brakey  remarks  that  it  follows  from 
demonstration^  "that  the  results  are  entirely  independent  of 
kind  of  glass  used  for  the  objective  front,"  which  is  quite  tm 
&r  as  ''the  results "  go,  but  both  he  and  Mr.  Wenham  seen 
have  overlooked  the  &ct  that  their  demonstrations  do  not  touch 
<]^uestion  of  the  angle  possible  to  be  transmitted  through  an  ob 
tive  from  a  radiant  in  water  or  balsam,  but  only,  to  use  ] 
Brakey's  own  accurate  expression,  the  **  reduced  angle "  in  wi 
or  balsam  corresponding  to  a  fixed  air-angle.  Suppose,  howe^ 
an  obiective  to  have  such  a  construction  that,  when  a  parallel  pa 
of  solar  hsht  is  transmitted  from  behind,  the  extreme  rays  d 
finally  reacn  the  flat  surface  of  the  front  lens  at  an  angle  grei 
than  that  formed  by  the  hue  0,  X,  in  Mr.  Brakey's  figure,  of  con 
if  there  is  air  in  front  of  the  lens  every  such  ray  will  sufier  total 
flexion,  while  if  water  or  balsam  be  substituted  it  will  be  transmit! 
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I  am  in  hopes  that  the  foregoing  brief  explanation  will  be  snffi- 
dflnUy  explicit^  and  that  Mr.  Wenhani  himself  will  frankly  admit 
that  he  has  overlooked  the  possible  case  of  an  objective  made  to 
perform  only  iu  water  or  balsam,  without  reference  to  its  perform- 
ance in  air.  Whether  the  increased  angle  which  theory  demonstrates 
can  be  gained  at  this  price,  will  have  any  practical  value,  or  be  any 
addition  to  our  optical  resources,  is  another  question  altogether,  and 
one  into  which  I  do  not  propose  to  enter  at  the  present  time. 


ihmrandwn  on  the  foregoing.    By  Professor  Simon  Newoomb, 
U.S. Navy,  Foreign  Associate  of  the  Koyal  Astronomical  Society. 

I  assisted  in  the  measures  above  described  by  Dr.  Woodward. 
%  angle  in  balsam,  when  the  lenses  were  fully  closed,  measured 
WttthanlOO^. 

Ihe  reason  why  the  angle  exceeded  the  limit  laid  down  by  Mr. 
Venham  was  quite  obvious  to  me  during  the  experiments.  Whether 
«6  objective  was  open  or  closed,  the  light  was  dispersed  in  air  at  all 
*P^  up  to  ISO"",  showing  that  the  light  which  struck  near  the 
^^''cnmfareiice  of  the  anterior  suriace  of  the  objective  must  have 
■offered  total  reflexion,  and  so  made  an  angle  with  the  normal  to 
^  anr{iEu»  exceeding  the  limit  assumed  by  Mr.  Wenham. 

Simon  Newcomb. 

}iemora'ndum.    By  Mr.  Benel  Keith,  of  Georgetown. 

I  witnessed  the  measurement,  by  Dr.  Woodward,  of  the  balsam 
^^  of  the  |th  of  Mr.  ToUes,  the  method  used  being  that  described 
Jl  ^  foregoing  communication.  The  angle  was  over  90^  when 
Jwlengeg  were  fully  open,  over  100^  when  they  were  fully  closed. 
^  result  does  not  seem  to  me  inconsistent  with  theory.  Mr. 
Wenham's  experiments,  alluded  to  in  his  article  in  the  'Monthly'  for 
^^itty,  indicate  an  explanation,  and  it  seems  singular  that  they 
^  not  suggest  to  him  long  ago  a  method  of  obtaining  what 
^*  lolles  has  obtained — an  objective  with  large  angle  for  objects 
Jeered  in  balsam.  Let  0,  Plate  XIX.,  lower  portion.  Fig.  3, 
^^ttie  lenses  of  an  ordinary  objective  in  adjustment  for  an 
^Vct  uncovered.  Let  B  be  the  radiant  at  such  a  distance 
T^  a  cone  of  large  angle  is  brought  to  a  focus  at  the  eye- 
I*^  In  order  that  this  state  of  things  shall  not  be  disturbed, 
v^  the  object  at  B  is  covered  in  balsam,  mount  in  front  of  0  the 
1^  B,  80  that  when  in  water-contact  yrith  the  cover  it  shall  be  part 
^  sphere  with  its  centre  at  B.  It  will  exactly  neutralize  the 
'^^^ve  surface  of  the  cover,  and  the  light  will  radiate  from  B 
^ftont  refraction  until  it  meets  the  objective  at  0. 
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It  follows  tbat  when  a  lens  of  ordinaiy  glaffi  wAba  bd* 
contact  with  the  cover  of  a  balsam-monntod  object,  the  oqwi 
snrfitce  of  the  lens  is  to  be  regarded  as  the /irsf  refradin^  tmpx 
and  the  angle  with  which  a  pencil  of  light  majf  emeige  demn: 
upon  the  cnrratnre  of  that  surface,  and  has  nothmg  to  do  with  1 
pume  surface  of  the  submerged  cover.  How  much  of  the  pes 
may  be  brought  to  a  focus  depends  upon  the  succeeding  lenses 
the  combination.  This  is  strictly  true  for  glass  and  balsam,  hari 
the  same  refractive  index,  and  is  nearly  true  in  all  practical  eai 
even  if  water  be  substituted  for  balsam  between  the  lens  a 
the  cover. 

Remarks.    By  Mr.  Wenham,  V.P.E.M[£. 

After  my  final  reply  to  Mr.  Tolles  was  sent  for  publieation 
received  a  letter  from  my  respected  friend.  Col.  Woodward,  001 
teously  inviting  me  to  read  the  above  before  appearing  in  piint, 
order  tbat  I  might  append  my  remarks.  At  the  same  time, 
am  pleased  that  the  settlement  of  the  Question  should  reat  w 
GoL  Woodward,  whose  phraseology  and  ^lemonstrations  I  am  si 
to  comprehend.  As  the  proo^  however,  came  to  hand  late,  acaio 
leaving  me  time  to. consider  all  the  points  at  issue,  and  withe 
any  diagrams,*  I  prefer  making  my  remarks  in  the  next  Joun 
I  can  only  say  at  present  that,  after  reading  the  article,  I  do  i 
see  that  there  is  much  left  to  contoovert,  as  Col,  Woodward  si 
stantiail}^  corroborates  my  poation,  ciny  anpaient  difiereiuSds;  p 
kaUy  arise  from  some  statements  that  nave  hem  laair.^^ 
during  this  long  and  tedbus  oorreE^ndence.  ; . .. 

F.HWSXBAX. 


V. — Bemarki  on  Mr.  Henry  Davis'  Pager  ^  On  the  DeeteecM 
o/Roiifers:'    By  C  T.  Hx7DiBoii,IjLJ), 

The  alleged  revival  of  Botifers  after  a  thorough  drjring  bas^ahia 
been  a  perplexing  chapter  in  their  natural  history.  Those  wi 
have  wntten  on  uie  subject  have  come  to  very  difietent  oonchtsb 
Some  relate  apparently  trustworthy  experiments  in  wfaiohBotil 
have  been  subjected  to  the  drying  effect  of  a  vacuum  produced  1 
an  aiivpump  and  sulphuric  acid,  and  to  tiiat  of  anoven  heeiei 
200''  Fahr.,  without  losing  their  vitality.  Other  experimenk 
equally  trustworthy  declare  that,  if  the  heating  be  canied  ton 
degrees  hif^er,  the  Botifers  do  not  recover ;  while^  of  the  authoriti 
whp  sum  up  the  evidence,  some  say  that  Botifers  may  be "coi 

•  Th*y  had  been  sent  to  the  artist— Ed.  'M.  M;  J.* 
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pl«lel7  defliccated "  &nd  yet  recover,  and  others  that  tliey  do  uot 
recoier  when  "  a  certain  degree  of  desiccation  Las  been  exceeded." 

The  latter  statement  is,  of  coarse,  a  very  aafe  one ;  Liit,  cautious 
as  it  Ib,  it  does  not  in  the  least  meet  the  real  dilSculty  of  the  case, 
wliich  is  briefly  this,  vix.  that  every  Itotifer,  when  isolate*!  and  laid 
with  a  drop  of  clean  water  on  a  slip  of  clean  glass,  dies  if  tho  water 
be  allowed  to  evaporate.  Now,  if  a  Itotiter  will  lN?ar  drying  in  an 
luir-panip  with  sidphuric  acid,  or  in  an  oven,  why  will  it  not  boar 
■inapie  evaporation  on  a  slip  of  fila-se  ?  Xo  one  will  ninintuin  that 
one  B  nttiDg-room  is  drier  tii&n  the  inside  of  an  ovcu  ut  200*^  Fabr. 
or  of  ft  receiver ;  and  if  dryness  kills  tho  animals  on  tlic  gloss,  why 
does  not  the  greater  dryness  of  the  air-pump,  or  oven,  kill  them  ? 
Doubtless  Ilotifers  can  be  killed  by  heated  air;  tliat  might  have 
wen  taken  for  grants  ;  but,  if  tliey  survivo  eiich  heat  and  drying 
•B  liye  been  detailed  above,  why  cannot  they  recover  from  tho 
•^edg  of  evaporation  in  the  comparatively  moist  air  of  a  aitting- 
10007 

It  has  been  saggested  that  particles  of  sand  or  dirt  saved  the 
^^fsn  in  the  air-pomp ;  and  that  the  animals  di(n1  when  isolated 
*"*  ■  glass  slip  from  not  being  able  to  bury  themselves  under 
^otecting  rubbish.  But  this  explanation  will  not  meet  tbo  case  of 
'™  Botifers  that  survived  a  heat  of  212^  Faiir.  It  is  of  course 
"■y  to  conceive  that  an  animal  which  lives  in  water  may  lie 
"''inaat  out  of  it,  provided  its  own  internal  fluids  are  not  dried"  up ; 
**  l»w  can  sand  as  hot  as  boiling  water  help  to  protect  from 
•"SXmtitin  the  internal  fluids  of  a  soft-bodied  Philodine  ? 

Once  more  I  state  what  appears  to  me  to  bo  the  real  point  at 
?^^-  Why  will  not  Itotifers  when  freed  from  extraneous  particlca 
'**'  drying  in  the  open  air,  and  yet  survive  when  surrounded  with 
^b  particles  after  drying  in  a  vacuum  or  an  oven  ?  Tliis  is  the 
—^ile;  and  of  tbia  riddle  no  one,  I  beUeve,  but  Hr.  Da^■is  has 
''^^tnpfed  the  solution.  Mr.  Davis  states  that  it  is  by  secreting  a 
B^l^tiiious  coat  that  the  Rotifer  in  the  air-pump  resists  a  desiccation 
*B^l  would  be  otherwise  fatal  to  it.  The  question  at  once  arises, 
wjjy  does  not  the  Rotifer  do  tbo  same  wiien  tjeed  from  the  sand  ?  " 
~V  Davis'  answer  on  this  point  is  equally  complete ;  tho  evapo- 
""^iH  on  the  clean  glass  slip  is  too  rapid  to  permit  of  the  necessary 
'^'^Jtioo,  and  the  anunal  also  is  too  restless  under  the  unpleasant 
^'^^^^lififltances  in  wliich  it  finds  itself  to  attcmjit  to  form  the 
F'^socting  coat,  even  if  it  had  the  time  for  doing  so.  I  have  dried 
""Wlilreds  of  Philodines  on  glass,  and  have  wal*;lied  their  actions 
'''Ua  the  water  evaporated,  and  I  can  fully  corroborate  Mr.  Davis' 
'"^rtioa.  I  can  add  also  that  not  one  of  those  many  hundreds 
•**  came  to  life  again. 

It  might  be  imagined  from  such  discussions  as  the  above  tliat 
Thiers  are  oa  a  class  very  tenacious  of  life ;  but  the  fact  is  tliat  the 
Vol.  IX.  X 
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great  majority  die  only  too  easily,  and  decay  rapidly.    Yery  fe^i» 
Kotifers  will  bear  even  a  momentary  withdraW  of  the  water  i 
which  they  swim,  and  all  the  species  that  I  am  acquainted  with  & 
be  easily  smothered  by  being  Kept  in  a  small  air-tight  cell    U: 
fortunately  the  stndent  can  obtain  but  little  advantage  from 
killing  them,  as  they  usually  begin  to  disint^rate  the  instant 
die ;  the  trochal  disk,  for  instance,  disappearing  as  it  ceases  to  mov 
The  case  is  no  better  if  they  die  naturally.     I  have  seen,  fi 
instance,  a  Triarthra  suddenly  roll  down  dead  to  the  bottom  of 
live  cell,  and  decay  so  ouickly  that  the  outline  of  its  muscles  he 
become  indistinct  before  I  could  change  a  low  power  for  a  high  oacL 

The  notion  that  any  sort  of  treatment  and  any  dirty  water  will 
do  for  Botifers  is  a  very  erroneous  one.     It  is  true  uiat  Rotifian? 
are  to  be  found  in  very  dirty  ponds ;  but  every  species  has  its  own 
habitat,  and  it  would  be  as  useless  to  look  for  Braohionus  angutari 
in  a  clear  pool,  as  for  a  Euchlanis  in  a  farmer's  duck-pond. 

A  slight  alteration  in  the  conditions  of  life  is  faixd  to  most  of 
them ;  and,  so  far  as  my  experience  goes,  it  is  impossible  to  presene 
the  finer  species  in  tanks  at  home  for  more  thiun  a  few  days.  A 
student  of  Kotifcrs  must  therefore  be  one  who  knows  all  the  poodfl 
for  miles  round  his  own  house,  and  who  is  constantly  out  looking 
for  fresh  specimens ;  and  he  will  find  that  neither  air-pumpe,  nor 
sulphuric  acid,  nor  hot  ovens  are  wanted  to  kill  off  his  Uve  stocky 
but  that  they  will  die  of  their  own  accord  with  the  most  provoking 
regularity. 

I  have  been  tempted  by  my  subject  into  a  rather  long  digreeBum; 
but  I  cannot  conclude  my  paper  without  reverting  to  Mr.  JhiV 
happy  suggestion,  that  the  Pnilodines  protect  th^nselves  against 
the  effects  of  drought  by  secreting  a  viscid  envelope  during  iho 
slow  evaporation  of  water  entangled  among  particles  of  sand.  Horf 
of  the  Botifers  possess,  in  some  degree,  the  power  of  secreting  soch 
a  fluid.  Some  (as  Hydaiina,  Synchseta,  nhinopa,  and  Pedaliotiif 
use  it  to  enable  them  to  adhere  to  external  bodies,  otheni  (tf 
Melicertay  Limnias,  CEcisies)  to  form  an  inner  tube,  round  which 
their  outer  cases  are  built.  Mr.  Davis  now  tells  us  that  some  of 
the  PhUodines  put  this  secretion  to  a  hitherto  unsuspected  use,  vA 
that  they  coat  themselves  all  over  with  it  so  as  to  resist  a  diying 
that  would  otherwise  be  fatal  to  them.  This  solution  of  a  mncb- 
vexed  question  is  as  ingenious  as  it  is  probable  and  new;  va^ 
although  it  may  possibly  require  confirmation  from  future  obuerwri 
and  experimenters,  I  have  Uttle  doubt  that  such  oonfirmatioii  it  ^ 
receive. 
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^  ParasiU  on  Peziza, — *  Qrovilloa '  for  March  contains  a  valuable 

■^^otf©  by  its  editor,  Mr.  M.  C.  Cooke,  M.A.,  on  this  subject.     The  writer 

^ya  that  he  has  lately  received  from  C.  J.  Mullcr,  Esq.,  of  East- 

*H>iime,  a  very  interesting  specimen  of  a  SorcoscypLous  Peziza,  wliich 

appears  to  be  P.  hemispkericn,  Wigg.     The  surface  of  the  hymenium 

^rough,  with  the  projecting  upper  portions  of  semi-immersod,  pale 

'^^wnish  perithecia,  each  of  which  is  furnished  at  the  mouth  with  a 

*^  of  delicate,  erect  hairs.     The  perithecia  are  themselves  mem- 

utaiiaceoas  and  translucent,  sometimes  wholly  immersed  in  the  hymo- 

^lun,  as  if  proceeding  from  the  inferior  stratum,  and  composed  of 

''oxagonal  cells,  with  a  brownish  tint,  so  as  to  render  them  con- 

^ueaouB  amongst  the  sorroimding  hymenium.     Many  of  the  asci,  and 

Mptato  paraphyses  of  the  Peziza  are  normally  developed.      These 

jWisitic  perithecia  contain  free  lemon-shaped  spores,  reminding  one 

of  the  sporidia  of  certain  sphcericB  which  occur  on  dung,  as  S,  stercoraria^ 

de.    The  spores  are  dark  brown,  and  near  *  001  inch  in  length,  but 

in  no  instance  could  we  detect  asci,  or  sterigmata,  nor  obtain  any 

direct  evidence  of  the  mode  in  which  the  spores  are  produced  in  the 

perithecia.    No  perithecia  were  found  with  the  spores  in  their  early 

stage,  and  before  acquiring  colour,  but  in  all  instances  they  seemed  to 

be  matnred  and  free  in  the  perithecia.     From  these  circumstances  we 

bftve  been  led  to  regard  the  parasite  as  coniomycetous,  although  not 

agreeing  with  the  characters  of  any  genus  of  which  we  have  any 

knowledge.     It  has  been  suggested  that  these  perithecia  are  not  truly 

panudtic,  but  that  they  are  another  form  of  fruit  of  the  Peziza.    Such 

IS  not  impossible,  but,  from  present  experience,  we  are  disposed  to 

it  as  rather  improbable,  although  the  fact  that  the  perithecia 

to  originate  from  the  lower  cellular  stratum  would  favour  the 

oonjecturo.     Under  any  circumstances,  the  specimens  in  question  are 

of  a  very  interesting  character,  and  we  have  at  once  placed  on  record 

•11  the  facts  which  have  come  to  our  knowledge,  in  the  hope  that  by 

tnming  attention  to  the  subject,  other  specimens  may  be  found,  and  a 

more  complete  history  elaborated  for  this  rather  anomalous  production. 

The  whole  of  the  features  of  this  parasite  seem  to  favour  the  sup- 

C'tion  that  it  may  be  a  species  of  Melanospora^  but  not  asci  having 
I  found,  it  would  be  too  great  an  assumption  to  place  it  in  that 
genus  until  an  examination  of  specimens  in  an  earlier  condition  settle 
the  question  whether  the  spores  are  produced  on  peduncles,  or  whether 
they  are  at  first  enclosed  in  asci.  No  species  of  Melanospora  has 
hitherto  been  recorded  as  occurring  in  Britain. 

DUiribution  of  Blood-vessels  in  the  Membrana  Tifmpani. — This  subject 

IB  very  well  dealt  with  in  a  recent  paper  by  Dr.  Burnett,  of  America. 

He  describes  the  arrangement  of  the  blood*vessels  in  the  tympanic 

membrane  of  the  dog,  cat,  goat,  and  rabbit.     These  are  arranged  in  a 

doable  series  of  loops,  one  of  which  is  composed  of  vessels  which  run 

from  the  periphery  directly  toward  the  handle  of  the  malleus,  and  at  a 

V  9 
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point  from  onc-Lalf  to  a  third  of  the  distance  between  the  peripliory 
of  the  membrane  and  the  handle  of  the  mallens  retnm  abmptly  QpoH 
themselves,  thus  forming  a  series  of  vascular  loops  round  the  edge  of 
the  membrane.     The  second  series  of  loops  run  from  the  handle  o' 
the  malleus  toward  the  periplicry  of  the  membrane.     In  consequeno© 
of  this  arrangement  a  portion  of  the  membrane  between  the  annular 
tympanicus  and  tlio  handle  of  the  malleus  remains  free  from  capillaries 
in  its  normal  condition.     In  the  guinea-pig  tlicse  vascular  loops  d^ 
not  exist,  but  the  vessels  are  arranged  in  the  form  of  a  net  with  eoue0 
meshes  of  a  quadrangular  or  pentagonal  form.  In  tliis  animal,  moreoreT* 
the  radiate  are  strongly  developed  in  comparison  with  the  circular  fibre* 
of  the  membrana  tyni2)aui.     The  arrangement  of  the  nerve  in  thes^ 
animals  is  described  as  ''fork-shaped/'  the  prongs  embracing  th0 
loops,  while  the  handle  unites  with  a  similar  projection  from  tli0 
opposite   series   of  loops.     In   tlie  human  tympanic  membrane  th0 
arrangement  of  the  blood-vessels  resembles  that  of  the  guinea-pig  in 
the  absence  of  loops.     The  vessels  themselves,  however,  are  coarser, 
and  the  meshes  finer  than  in  that  animal.     The  radiate  and  circular 
fibres  arc,  moreover,  equal  in  amount.     The  conclusions  from  these 
observations  are  the  following: — 1.  There  is  a  distribution  of  vesseLs 
in  the  membrana  tympani  of  man  peculiar  to  him.     2.  There  is  m 
distribution  of  vessels  in  the  tympanic  membrane  of  the  dog,  cat, 
goat,  and  rabbit,  constant  in  as  well  as  peculiar  to  them.     3.  Tbe 

arrangement  of  these  vessels  in  the  guinea-pig  is  peculiar  to  it 

Hie  Aiiierican  Quarterly  Journal  of  Medical  Sciences,  Jan.,  1873. 

On  Mchih  Filaments  in  the  Blood, — ^In  the  *  Irish  Hospital  Gazetto  ' 
(April  Ist),  Dr.  Ponfick,  of  Berlin,  writes  concerning  the  recent  ina- 
portant  researches  of  Herren  Obermeier  and  Nedsvetzki  on  the  abc^^ 
subject.    He  says  that  the  former,  one  of  the  physicians  of  the  Charity 
has,  within  the  last  few  days,  directed  attention  to  the  presence  of     * 
foreign  body  in  the  blood;  and  Professors  Virchow,  Frerichs,  iB*^ 
Langenbeck  have  acknowledged  and  confirmed  the  same.     Dr.  ObeiP" 
meier  has  very  kindly  submitted  several  specimens  for  the  writer  • 
examination  in  the  Pathological  Institute.     The  blood  recently  tak^^ 
from  patients  suffering  from  relapsing  fever  was  immediately  broogb* 
under  the  microscope  without  any  addition.     On  the  persistent  oo»** 
teinplation  of  a  fixed  portion  of  tlie  microscopic  field,  peculiar  filiform* 
bodies — which  are  about  the  same  size  as  the  finest  filaments  of  fibrin^ 
with  a  length  of  three  red  corpuscles,  and  with  a  very  delicate  oonto"**' 
— are  seen  to  emerge  in  the  plasma,  amongst  the  blood  corpuBcIa* 
As  long  as  the  blood  remains  frcsli,  distinct  movements  are  obfierveA 
which  manifest  themselves  not  only  as  undulatory  movements  in  fb^ 
filaments  themselves,  but  also  as  a  power  of  locomotion,  which  eDiU^ 
them  to  travel  across  the  field  of  vision.     It  is  seen,  especially,  ^* 
the  bodies  exhibit  spiral  contractions,  then  again  extend  thenuel^^^ 
sometimes  appearing,  and  as  quickly  disappearing  from  the  view.  ^' 
Obermeier  has  always  failed  to  find  these  bodies  in  the  blood  of  beil^7 
persons,  and  also  of  patienta  suffering  from  other  zymotic  diaeMee»»    ^* 
is  worthy  of  obKcrvation,  that  they  are  visible  in  the  febrile  stage,  b^* 
are  not  seen  in  the  stage  of  remission,  and  shortly  before  or  duJ^S 
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tbe  crisJH,    On  the  occasion  of  a  short  commuaication  whiuh  Dr.  Obor- 

meicr  mule  in  tho  Modiuil  Society  of  Burliu  describing  hia  iliscovury, 

Xjaneenbeck  pointed  out  the  groat  importunco  uf  this  fiict.     Dr.  Neds- 

▼et^i  also  discosees  tlie  elementary  raobUo  corpiiKcloB  obsorved  in 

normal  blood  by  Zimmorinaun,  Hcdbch,  Scbultzc,  KuLdo,  oud  lately 

by   Vnlpian,  and  known  by  Sanderson's  dcsiguatiua  of  luicrozynius. 

These  corpnacles  have  been  classed  by  Bettelhoim  in  throo  giaduti : 

corpoBcIes  Tisible  under  an  enliLrgemcnt  of  650  diaiuoterH,  thoBo  viitiblo 

only  tiuder  ait  enlargemciit  of  1500  diameters,  and  bacillar  corpuscles 

hKTing  balf  tbo  size  of  tbe'  red  blood  cuTpuscleH.    Nedsvotzki  deBcribcs 

in  normal  bluod  a  considerable  quantity  of  Hinall  curpuBclos  of  tlio 

use  of  tbe  nuclei  of  the  wbitti  corpuscles.      They  apjicar  clear  ur 

optqne  according  to  the   liglit.      Tbcy  present  mureiuouts  in   tbu 

iufiction  of  tbeir  axis,  or  lutcral  oscillatioDS.     lie  proposes  to  desig- 

Bale  them  nuclei  of  the  blood,  or  btemococci.     Ho  describes  aUo  fila- 

^"Ula,  probably  of  a  fibrinous  character,  which  are  develojHid  in  tbo 

P^uatione.    Ho  dwells  on  the  transformation  of  these  nbite  globulus 

"lUDined  in  the  wet  chamber,  and  on  the  moTemcnts  which  thu  granu- 

''tioiu  of  the  white  globules  present. 

TV  Morphology  of  Carex,—li  is  remarkable  how  much  wo  hare  to 

"iti  yet  on  this  point.     At  a  mooting  of  the  Linncau  Society,  Iforcli 

^  Ur.  Bentham  read  some  remarks  on  the  homology  of  tho  porigy* 

B|<ua  of  the  female  flowers  of  Carex,   and   tho  subject  was  again 

°*siawd  at  tho  meeting  ou  April  14th.     He  suggested  the  theory 

'*'  the  perigyninm  and  seta  represent  the  stamens  of  tho  male  flowers, 

~*Ppears,  however,  to  be  certain  that  tho  seta  is  an  axial  and  not  a 

JW  itmcture,  and  that  when  developed  it  usually  bears  nidimentary 

**8n,  as  in  C.  ptduaria.    The  perigynium  under  these  circumstances 

t"  budly  be  looked  upon  as  portanthial.     On  the  wholu  Eunth's 

^'^i  teeording  to  which  it  consiata  of  a  single  bract  with  anteriorly 

■       ^?^  edges  and  bearing  the  ovary  in  its  axil,  is  probably  correct. 

T?***  botanists,    taking  into   consideration   tho   manifest   bideututo 

^4ition  of  the  porigynium,  will  still  probably  prefer  to  com))aro  it 

^  flio  two  lateral  bracts  in  Oaly^trocarya. 
L  -Or.  Engtimann'i  View  as  to  the  Slructure  of  Muscle. — One  of  much 
-iHirtaiiee,  eq>ecially  now  that  Mr,  Behafer  ■  has  rather  roTolutionized 
1^  Ideas  on  the  subject.  He  (Dr.  Engelmanu)  contributes  an  article 
^tfce  snbject  of  the  structure  of  muscle  to  Pfliigcr'B  '  Archiv,'  Baud 
j^-^  Heft  i.  He  laments  the  difficiilty  of  obtaining  the  crystalline 
^***t)podfl  of  the  sea,  and  observes  that  tho  tolerably  transparent 
^/^lops,  Oammatus,  Asellua,  Hydrochinda,  and  Inaect  larva  as 
fjiji^'^^Ta  plumieoreua  of  fresh  water  are  only  to  be  obtained  in  small 
r^  insafGcient  numbers.  For  tho  examination  of  muscular  fibres  no 
^^cnts  or  saline  solutions  should  be  used ;  they  should  simply  bo 
^^^«d  in  a  moist  chamber,  and  be  examined  as  rapidly  as  poesiblo 
^^^  removal  from  tbe  livicg  body.  Insect  muscles  cau  undergo  great 
^**Sges  ip  structure  before  they  lose  their  excitability.     He  lus  used 

*  Weai 
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a  magnifying  power  of  from  200  to  500  diameters,  or  that  obtained 
by  a  Hartnack's  objective  8  and  eye-piece  E  or  F.     The  structure  of 
normal  uncontracted  transversely  striated  muscular  fibre  is:  (1)  A 
light  very  slightly  refracting  band  divided  into  two  halves  by  (2) » 
dark  highly  refractile  stria ;  (3)  a  moderately  dark,  tolerably  BttonpJ 
refracting  band,  in  the  middle  of  which  is  (4)  a  brighter,  less  refnct- 
ing  stria.     In  every  fibre  with  very  broad  transverse  stiifld  the  simple 
dark  band  can  be  resolved  with  high  powers  into  three:  a  middla 
darker  one,  and  two  lateral  clearer  or  brighter  ones.     Hence  we  must 
admit  that  such  division  still  exists  even  where  our  present  meanB  of 
research  do  not  permit  it  to  be  seen.     Throughout  his  paper  Engel* 
mann  makes  use  of  the  following  terms :  the  stria  in  the  middle  of  the 
isotropal  substance  he  calls  the  intermediate  disk  (zwUchensckeibe)  ttA 
the  adjoining  stria)  secondary  or  accessory  disks  (nehenscheiben),  BoA 
of  thes^  together,  when  they  cannot  be  distinguished  as  separate, 
constitute  the  fundamental  membrane  (Grundmembran  of  Erause);  the 
middle  layer  of  the  doubly  refracting  substances  forms  the  median 
disk  of  Hensen,  and  the  two  lateral  he  terms  transverse  disks.    In  thfi 
closely  striated  muscles  of  vertebrata  z  and  n  appear  united  together 
to  form  a  single  and  simple  foundation  membrane  in  which  no  sub- 
division can  be  seen.     The  distinctly  striated  fibres  of  insects,  on  the 
other  hand,  show  the  division  well,  and  the  whole  series  of  disks  in 
one  compartment  are  here  sometimes  as  much  as  four  times  thicker 
than  in  vertebrata.     The  height  of  each  set  varies  even  in  different 
muscles  of  thp  same  animal.     The  greatest  height  or  length  of  one 
compartment  Engelmann  found  to  occur  in  the  abdominal  muscles  of 
insects  where  it  amounted  to  0*011  mm.     The  isotropal  and  aniso* 
tropal  substances  are  about  equal  in    height,  the  proportion  of  the 
former  to  the  latter  being  as  6  :  7.    The  degree  of  transparency  of  tiie 
several  parts  varies  considerably,  so  that  now  one,  now  another,  may 
be  the  darker.     Where  both  are  of  equal  transparency  the  existence  of 
transverse  stria)  may  at  first  sight  be  almost  overlooked.     The  distinc- 
tion is  always  well  brought  out  by  the  polariscope.     The  remainder 
of  the  paper  is  occupied  with  a  special  description  of  each  disk  in 
succession.     From  his  examination  of  muscle  under  polarized  li^t 
and  by  other  means  he  has  arrived  at  the  conclusion  that  musedar 
tissue  is  composed  of  an  infinite  number  of  rods  arranged  parallel  to 
the  longitudinal  axis  of  the  fibres  which  are  naturally  in  immediate 
contact  with  each  other,  but  which  after  death,  or  after  treatment  with 
reagents,  shrink  and  exude  or  excrete  the  isotropal  substance.    The 
size  and  form  of  the  rods  he  supposes  to  differ  in  each  of  the  disb 
that  make  their  appearance  in  the  above  scheme.     See  also  *Th0 
Academy,'  May  Ist,  which  contains  an  illustration  explaining  the  000- 
plexity  of  the  structure. 

A  Protozoan  tn  Urine  ! — V.  C.  E.  Nelson  says,  in  the  *  New  YoA 
Medical  Journal '  (March),  that  a  gentleman  recently  brought  him  a 
phial  of  his  urine  to  examine  under  the  microscope :  nothing  what* 
ever  was  seen,  with  the  exception  of  a  single  protozoon,  which  fbnns 
tlic  subject  of  this  communication.  Two  phials  wore  brought  on  that 
day ;  in  the  urine  of  one  only  was  tliis  prntozoon  seen ;  the  urine  wai 
not  loft  in  any  open  dish,  but  in  a  wcll-corkod  phial,  so  that  the  pw 
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losoon  did  not  enter  from  the  surrounding  atmosphere,  or  owe  its 
existence  to  deoomposition.  The  urine  of  several  phials,  subsequently 
3ronght  to  the  office,  has  been  carefully  examined,  but  no  other  spcci- 
naiiB  haye  been  seen.  The  microscope  used  in  this  instance  magnifies 
100  diameters;  the  protozoon  figured  is  drawn  of  the  actual  magnified 
ixo,  as  obseryed,  and  at  the  moment  of  observation.  The  protozoon 
ronld  now  be  motionless;  now,  the  neck  would  swing  upward  and 
ownward;  now,  the  worm  would  bend  in  sinuosities  throughout  its 
DAire  length,  the  movements  following  in  rapid  succession ;  again, 
be  protozoon  would  change  its  position  in  the  field  of  the  microscope 
ram  a  horizontal  to  a  vertical  one;  at  other  times  it  would  very 
nddenly  contract,  and  assume  a  different  appearance,  the  caudal  end 
eing  truncated  or  club-shaped;  in  a  few  seconds  it  would,  with 
Ightning-like  rapidity,  shoot  out  to  its  full  length.  The  author  says 
a  will  not  hazari  any  conjectures  as  to  what  land  of  protozoon  this 
ii  bat  it  seems  to  be  allied  to  what  is  portrayed  in  Cobbold's  work  as 
he  DaclyUiLB  aadeatus. 


NOTES  AND  MEMORANDA. 


The  Beproduction  of  Bacteria. — Herr  Grimm,  in  the  '  Archiv 
'nr  Mikrosc.  Anatomic,'  describes  the  reproduction  of  Bacteria  and 
iTibriones  from  his  own  investigations.  He  has  observed  their  con- 
ligation  and  fissiparous  multiplication,  and  also  has  seen  leucocytes 
■eddng  up  into  granular  matter,  which  ultimately  assumed  the  form 


Spontaneous  Alteration  of  Eggs. — A  contemporary  states  that 
IL  XJ.  Gayon  comes  to  the  conclusion  that  the  main  cause  of  the 
leoomposition  of  eggs  is  the  presence  of  small  organisms  which  must 
tave  formed  in  the  egg  while  in  the  oviducts  of  the  fowl. 

Konnting  in  Soft  Balsam. — '  Science  Oossip '  for  March  has  an 
nteresting  note  on  this  point  by  an  American  gentleman,  Mr.  W.  H. 
^almsley,  of  Philadelphia.  He  says  that  the  following  directions,  if 
aiefbUy  followed,  will  invariably  result  in  success : — Select  the  finest 
Juiada  balsam  and  slowly  evaporate  it  until  upon  cooling  it  assumes 
.  brittle  resinous  consistency.  Break  the  mass  into  small  pieces,  and 
Jssolve  them  in  chemically  pure  benzole,  until  a  saturated  solution 
bont  the  consistency  of  rich  cream  is  formed.  The  specimen  to  be 
aonnted,  having  been  previously  freed  from  moisture  by  drying,  or  by 
eing  passed  through  weak  and  absolute  alcohol  ^the  latter  being  by 
ur  the  preferable  method),  is  finally  to  be  placed  m  oil  of  cloves,  and 
uried  from  the  latter  to  the  slide,  where,  after  being  properly 
mnged  with  needles,  a  drop  of  the  balsam  is  placed  upon  it, 
allowed  by  a  core  in  the  usual  manner,  and  the  whole  laid  aside  to 
arden,  which  will  be  accomplished  in  a  few  days.  This  will  be 
idlitated  if,  after  the  lapse  of  twenty-four  hours,  the  slide  be  slightly 
mnned,  the  core  pressed  carefully  down  with  the  forceps,  and  a  small 
eight  laid  upon  it.     The  best  finish  for  the  edge  of  the  circle  I  have 
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found  to  bo  made  with  a  camel-hair  pencil  dipped  in  the  same  balflun 
that  is  used  in  monntiug.  It  makes  a  very  neat  and  hands(»ne  finisb, 
with  of  course  no  tendency  to  run  in  and  spoil  the  specimen,  as  is  the 
case  with  all  coloured  cements  used  for  this  purpose.  The  oil  of 
cloves  is  preferable  to  turpentine  for  mounting  from,  since  it  is  more 
readily  miscible  with  the  balsam,  and  does  not  harden  the  specimeitff 
which  may  be  left  in  it  for  a  long  while  michanged. 

Experiments  on  Septicsemic  Blood  have  been,  we  nndorstand, 
lately  performed  by  M.  Onimus,  which  are  somewhat  like  thoee  m*^ 
some  time  since  by  Dr.  Burdon  Sanderson.  M.  Onimns  encloeed  Bep- 
ticaBmic  blood  in  a  dialysing  paper,  and  has  plunged  this  into  distilled 
water.  At  the  end  of  twenty-four  honrs,  the  distilled  water  becaioB 
milky,  and  swarmed  with  myriads  of  bacteria.  He  satisfied  himself 
that  these  bacteria  did  not  proceed  from  the  septicaBmic  blood,  but 
were  formed  outside  the  parchment  pouch ;  for  tiio  dialysing  paper, 
when  examined  by  the  microscope,  did  not  show  any  bacteria.  He 
injected  as  much  as  fifty  or  sixty  cubic  centimetres  of  this  liquid) 
filled  with  living  corpuscles,  into  a  rabbit,  without  producing  flw 
slightest  disturbance.  But  when  on  the  other  hand  he  injected  a  diop 
of  the  blood  contained  in  the  dialysing  paper,  the  death  of  the  anintfl 
was  rapid.  He  repeated  these  experiments  with  albumen,  injecting 
into  the  veins  of  a  rabbit  albumen,  in  which  bacteria  had  developed, 
and  the  rabbit  survived.  M.  Onimus  concludes  that:  1.  The  sep- 
ticaBmic virus  is  a  non-dialy sable  substance;  2.  Bacteria  only,  or 
bacteria  developed  in  albumen,  are  not  sufficient  to  produce  the  patre* 
faction  of  blood ;  the  blood  must  be  injected  in  toto. 

The  Professorship  of  Anatomy  and  Physiology  in  the  Yeterinaiy 
College  of  Edinburgh  has  been  given  to  a  most  worthy  candidate,  lately 
a  Fellow  of  our  Society,  Dr.  James  Murie,  F.L.S.,  who  will,  we  donW 
not,  be  as  energetic  in  the  discharge  of  his  duties  in  Scotland  as  h^ 
has  been — judging  by  the  pul^ished  list  of  his  numerous  researches^ 
in  his  various  offices  in  this  country. 

A  Chair  of  Microscopic  Anatomy  in  Spain. — The  <  Modioli 
Eecord '  (May  14)  says  that  a  chair  of  normal  and  pathological  lii^ 
tology  has  been  founcLid  by  the  Spanish  republican  government  in  tb^ 
University  of  Madrid,  and  endowed  with  a  salary  of  5000  peseto* 
(210/.).  The  medical  faculty  of  the  University  of  Valencia  has  pro* 
tested  against  the  establishment  of  a  similar  chair  in  that  institatioD* 
on  the  grounds,  inter  alia^  that  the  subjects  are  already  taught  by  tl^^ 
several  professors. 

Man  infested  with  TrichinsB  through  eating  Pork. — We  letfo 
from  a  contemporary  that  there  has  been  a  nimiber  of  people  attacked 
by  this  worm  through  eating  raw  ham,  a  common  practice  in  North 
Germany.  It  is  said  that  about  200  persons,  who  had  partaken  d 
some  raw  pigs'  flesh  obtained  from  a  butcher  in  Magdeburg,  have  been 
attacked  with  grave  symptoms  of  the  flesh-worm  disease,  due  to  the 
incision  of  their  tissues  by  hosts  of  living  trichince.  One  is  dead. 
The  living  trichinie  have  been  found  in  numbers  (as  is  usual))  ^ 
small  parts  of  the  muscle,  and  removed  by  a  little  instrument  devifiod 
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fli6  porpoee,  from  tbe  arms  of  some  of  the  patients  (of  whom 
alfe  are  in  the  hospital),  among  them  being  the  butcher  who  sold 
)  diseased  pork.  The  swelling  of  the  face  and  limbs,  and  the  acute 
iflcnlar  pain  characterizing  the  disease,  have  been  observed  in  all  the 
«8,  and  some  are  still  considered  to  be  in  danger.  The  penalties 
fthfi  Germanic  custom  of  eating  raw  ham^are  severe. 

A  Orant  for  Oeological  Microscopy. — We  understand  that  the 
yal  Irish  Academy  has  given  the  sum  of  402.  to  Mr.  G.  H.  Kinahau 
order  that  he  may  continue  his  valuable  researches  into  the  micro- 
pical  structure  of  rocks,  a  subject  on  which  for  some  time  Mr. 
oahan  has  been  engaged. 

Bachs'  Lehrbuch  der  Botanik. — We  learn  from  *  Nature '  that 
8  book — which  is  of  interest  to  microscopical  students — is  recom- 
nded  by  the  Board  of  Studies  in  Natural  Science  of  the  University 
Oxford  to  students  preparing  for  examination  at  tlie  University. 
Rt  ihe  benefit  of  those  unacquainted  with  the  German  language,  the 
shgates  of  the  Clarendon  Press  have  arranged  with  Prof.  Saclis  and 
A  HM.  Engelmann,  of  Leipzig,  for  an  English  translation  of  this 
tk  itom  the  third  edition,  just  published  in  Germany,  and  contain- 
{ a  large  amount  of  additional  matter ;  the  whole  of  the  4G0  wood- 
^  with  which  the  original  work  is  illustrated  will  be  reproduced  in 
^Snglish  edition.  The  translation  has  been  entrusted  to  Mr.  A.  W. 
>i]iett,B.Sc.,  who  will  also  annotate  the  work  on  points  where  sufficient 
Hninence  does  not  appear  to  be  given  to  recent  researches,  or  undue 
■■Qinence  seems  to  be  assigned  to  certain  theories,  in  which  part  of 
labour  ho  will  be  assisted  by  Prof.  Thiselton  Dyer.  The  work  is 
Qeied  to  be  ready  by  about  the  end  of  the  year. 

A  Prize  for  the  best  Essay  on  the  Beproduction  of  the  Lycopo- 
ta  to  the  extent  only  of  lOZ.  lOs.  is  offered  by  the  Edinburgh 
laical  Society.  This  prize  is  small  in  amount,  and  is  alone  to  be 
peted  for  by  students  who  have  attended  the  botanical  class  of  the 
il  Botanic  Grarden,  Edinburgh,  during  at  least  one  of  the  three 
^  preceding  the  award,  and  who  have  gained  honours  in  the  class 
filiations.  The  author  is  expected  to  give  results  of  practical 
iTations  and  experiments  made  by  himself  on  the  subject,  illus- 
d  by  microscopical  specimens.  The  essay  and  specimens  to  be 
d  in  on  or  before  May  1,  1876,  with  a  sealed  note  containing  the 
or's  name,  and  a  motto  outside. 

I  Ten  Oxiinea  Prize  is  also  to  be  given  by  the  Council  of  tho 
aical  Society  of  Edinburgh  for  the  best  essay  on  the  structure  and 
eduction  of  the  Frondose  and  Foliaceous  Jungermanniace».  This 
i  is  subject  to  all  the  conditions  specified  in  the  case  of  the 
or. 


rADNAL  HALL,  UHADWELL  HEATH,  Jb;8SE3L,  9rtf  May 

Sis, — I  am  williBg  to  continue  discussion  so  long  as  any  tr 
can  be  elicited  from  it,  that  may  add  to  our  stock  of  practici 
mation.  I  have  stated  that  with  Mr.  ToUes  must  be  consid 
ended,  as  my  reasoning  and  experiments  seem  to  be  in  a  style 
beyond  his  comprehension*  I  now  make  a  few  remarks  on  his 
of  measuring  balsam  apertures  with  immersion  objectiyes,  as 
only  slightly  allude  to  this  in  my  last  communications, — ^havxi 
no  precise  knowledge  of  the  means  by  which  he  obtained  sm 
derful  results. 

In  the  last '  Journal '  for  May  (Plate  XY.,  page  210)  we  bay 
of  the  arrangement.  From  this,  it  appears  that  Mr.  Tolles 
get  beyond  the  idea  of  putting  hemispherical  or  semi-cjl 
tilings  of  glass  in  front  of  the  objectiye,  so  that  the  light  may 
'*  without  sensible  refraction ''  ?  It  thus  appears  that  the  ( 
stands  hopelessly  back  at  the  yery  commencement.  It  began  ^ 
plan,  and  the  causes  of  fallacy  that  I  then  figured  and  describ 
serye  still,  and  need  not  be  repeated.  Let  us  suppose  that  ape 
to  be  tested  by  this  wretched  adaptation  (containing  the  sec 
crop  of  refractiye  errors),  strictly  with  the  intention  that  the  obje 
is  in  a  fair  adjustment  for  giying  a  correct  defining  aperture, 
by  a  known  object,  and  not  improperly  set  back  so  as  to  p] 
lenses  as  close  as  they  will  go.  Now,  Uie  optical  question  is, 
the  lo88  of  aperture  which  must  ineyitably  ensue^  by  partly  or  < 
destroying  the  refraction  at  the  front  surfetce.  Well,  bring  i 
semi-cylindric  or  hemispheric  a£EiEur  (which  we  will  assume  t 
exceedingly  well  made,  that  the  centre  or  radius  is  on  the  flat  e 
focus  on  the  surface,  precisely  on  a  point  in  the  centre  of  ou 
Now,  let  in  your  water — will  the  rays  emerge  "  without  senc 
fraction  "  ?  By  no  means !  the  focal  point  has  shifted  its  posit 
to  get  an  approximate  measurement  you  must  attempt  to  br 
fociiR  acrain  on  to  the  surface.      Further,  the  arranirAmAnt  i 
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g  iho  objective  in  a  glass  tank  containing  the  medium.  It  seems 
ipossible  for  Mr.  ToUes  to  comprehend  this.  With  the  tank 
(thing  can  go  wrong.  No  focussing  is  required,  and  whatever  the 
ipth  of  immersion,  the  ray  passes  straight  through  the  bottom,  and 
lids  of  any  refractive  power  may  be  used  with  equal  accuracy,  the 
suits  remaining  correct  with  all  lengths  of  focus  duo  to  the  refrac- 
m  of  the  different  fluids.  Though  tiiis  is  certain,  Mr.  Tolles  may 
idertake  some  nn&thomable  optical  demonstration  to  disprove  this, 
hich  may  be  amusing,  but  will  need  no  answer. 

Immersed  apertures  may  of  course  be  taken  first,  as  employed  on  a 
tlnm  object,  and  the  increcute  of  aperture  when  dry,  afterwards 
ttnred  by  the  usual  method.  Fallacies  have  at  times  api)eared  of 
pntoze  measurements,  with  the  lenses  closed  within  the  distance  of 
ifiaition.  Mere  light  can  be  seen  through  a  hemispherical  lens  up 
ftlW,  far  beyond  the  perception  of  distinct  images. 

Finally,  I  may  assure  Mr.  Tolles  that  the  inflexible  laws  of  light 
nOnot  bend  to  meet  his  wishes,  and  as  he  puts  forward,  without  tho 
!>k  of  disinterested  argument,  some  extravagant  advantages  in  his 
|*&  **  peculiar  objectives "  when  used  as  immersion,  which  he  is 
'^buoBt  certain  that  no  English  objectives  will  be  found  to  have," 
Ittefiore,  for  my  own  part,  I  willingly  accept  the  challouge,  being 
■tter  Bare  that  object-glasses  made  in  this  country  intended  to  act 
I  umnendon,  will  keep  their  aperture,  measure  for  measure,  under 
'^Itr  oonditions  to  anything  that  he  can  produce. 

I  have  no  doubt  that  the  committee  with  any  one  else  that 
^'  Tolles  might  name,  would  act  again — if  possible,  to  settle  this 
9*^e  question.  Of  course  nothing  need  be  stated  concerning  the 
"^▼e  perfozmanco  of  object-glasses  unless  he  desires  it. 

F.  H.  Wenham. 


The  Angulab  Sange  op  Objectives. 

To  the  Editor  of  the  'Monthly  Microscopical  JoumalJ' 

Boston,  April  17, 1873. 
SiH,~I  desire  to  put  on  record  the  fact  that  I  have,  using  the  semi- 
"^drical  appliance  under  the  stage  of  my  microscope,  somewhat  in 
'  Ikianner  indicated  in  the  sketch  sent  you  last  month,  put  through  and 
^^Xed  successfully  an  angular  pencil  of  112"^  into  cylindrical  surface 
^ligh  its  substance  of  glass,  through  balsam,  slide,  balsam-mounted 
^  glass  cover,  water,  objective,  infallibly  to  the  eye,  and  of  that 
i^ilar  dimension,  at  the  extreme  of  obliquo  incidence  giving  symmo- 
^  view  of  the  object  (N.  Amicit),  good  definition  and  resolution. 
The  objective  was  one  of  three  systems,  having  a  cemented  tri2)le 
^  This  is  really  my  first  attempt  to  exceed  100°  of  "  image- 
Hung  rays"  from  (through)  object  in  balsam,  with  only  three  sepa- 
d  systems.  I  hope  very  easily  to  exceed  that  angular  range  with 
aid  of  the  cylindrical  condenser, — of.  which  I  am  not  i)rciui.red  at 
isent  to  give  a  more  detailed  description. 
By  patting  the  light  of  lamp-flame  doivn  the  open  hdcroscopic  tube 


Desicoation  of  BonFEBS. 
To  the  Editor  of  the  *  Monthly  Microscopical  Journal,* 

Sib, — ^I  have  read  the  article  by  Mr.  H.  Davis  in  the  May 
of  the  '  Joomal/  describing  a  new  rotifer,  and  demonstratiiij 
elaborate  series  of  experiments,  the  mode  by  which  a  rotifer  I 
and  dry,  is  enabled  to  resist  the  desiccating  influence  of  th 
sphere. 

To  my  mind  his  discovery  of  the  gelatinous  envelope  fi 
plains  the  phenomenon,  and  his  experiments  showing  that  thi 
lope,  after  a  prolonged  exposure  to  powerful  desiccating  aj 
still  contains  animal  matter  in  a  fluid  state,  finally  dispos 
question  which  has  been  a  fruitful  source  of  controversy  for 
long  year. 

Continuing  to  turn  over  the  leaves  of  the  '  Journal,'  in  the 
frame  of  mind  induced  by  the  feeling  that  in  future  it  might 
sible  to  take  up  a  scientific  publication  without  the  dread  of 
in  every  page  an  allusion  to  the  inevitable  dried  rotifer,  I  n 
prised  to  find  a  letter  from  Mr.  Slack  stating  that  Mr.  Dayi 
coveries  were  so  fax  from  being  novel,  that  the  question  hi 
settled  long  ago. 

Now,  as  I  look  over  most  of  the  periodicals  devoted  to  mici 
I  began  to  think  that,  like  a  rotifer,  I  had  just  been  revive 
lying  dormant  for  years,  so  I  turned  to  Mr.  Slack's  quotatioi 
the  determination  of  beginning  at  once  to  make  up  for  loc 
But  what  do  I  find?  The  quotations  resemble  Mr.  Davis'fl 
only  in  the  fact  that  they  have  to  do  with  rotifers.  In  no  one 
can  I  find  the  slightest  allusion  to  the  means  by  which  a  roti 
of  its  element,  manages  to  preserve  its  moisture  and  oonseque 
vitality. 

It  should  not  be  overlooked  that  the  a  notation  from  Dr.  P< 


To  the  Editor  0/  the  'Monthly  Microtcopioil  Journal' 

Sn, — When  Mr.  Slack,  at  tho  April  meeting  of  the  Royal  Micro- 
pieal  Society,  promieed  to  funush  eyidence  to  juHtifj  liie  mitigattHl 
ictoree  and  aomcwhat  patronizing  remarks  on  the  supposed  want  of 
gin»lity  in  my  paper  on  doaiccation,  a  vngue  unoaaiuess  was  left  in 

mind  which,  he  may  be  pluaaed  to  Lear,  hie  letter  at  page  211 
inily  dispels. 

His  quotations  only  show  that  the  moet  recent  writers  on  tfao 
ject  go  no  further  and  prove  no  more  than  the  older  oiperimontixtit. 
e  qnestion  beiog— can  rotifers  snrrivo  desiccation?  was  neatly 
igged"  by  a  method  not  altogether  unknown  to  Mr.  Slack,"  for  tlio 
ktures  being  baked  and  air-pumped,  were  only  admitted  to  bo  dry 
ea  they  did  not  revive,  while,  in  the  common  event  of  the  moet 
itncted  desiccating  arntDgcmciitB  failing  to  kill,  the  ilrying  procene 
iftononnced  imperfect.  Fennetier,  indeed,  made  a  lame  endeavour 
mount  for  the  rotifers'  preservation,  but  his  explanation,  and  that 
Uk  one,  had  been  anticipated  by  an  anonymous  Englitih  writer 
IBW.t 

Pnctically,  Foachet  in  1859  closed  the  controversy  bo  far,  but 
iking  the  tme  explanation  of  the  phenomenon  (furnished  for  the  first 
uinmy  paper)  only  helped  to  a  settlement  of  the  question  against 
•  own  theory.  It  is  incredible  that  if  in  1859  or  earlier  it  had  been 
m<dor  "settled"  (as  Mr.  Slack  afBrms)  that  a  perfectly  dry  rotifer 
>■  deitroyed,  such  an  author  as  Dr.  Carpenter  conld  be  found  to  teach 
>nilS68that  a  perfectly  dry  rotifer  could  be  revived.}  It  is  equally 
^niUble  that  yon,  sir,  would  have  invited  your  eubscribors  to  make 
9>nments  and  give  you  the  results  if  celebrated  writers  hod  worked 
^  Hid  disposed  of  the  subject  at  least  ten  years  beforo.S     Further, 

l>e  believed  in  the  finally  "  settled "  facts,  how  could  Mr.  Slack 
*<nU^eo  recently  as  1871,  be  found  advocating  opinions  in  direct 
Wtion  to  them  ?  || 

"The  whole  qnestion"  has  never  "turned  upon  the  ammmt  of 
^Wntion,"  as  tho  rival  theorists  always  distinctly  stated  their 
"oions  for  or  against  "  perfect  desiccation,"  which  can  Hcorcely  bo  a 
QptntiTe  term ;  and  when  in  the  '  Marvels '  Mr.  Slack  shows  tho 
*^ty  for  "  ihorongh  dryness  "  (his  own  italics),  he  surely  does  not 
^  even  a  very  slight  partial  dampness. 

Hu  truth  is  that  writers  on  the  driest  of  all  subjects  just  left  it  in 
fcts  ripe  for  re-opening  whenever  new  facts  coulil  be  elicited,  and 
A  facts  (altbongh  moet  strangely  ignored  by  Mr.  Slack)  I  submit 
>  to  be  found  in  my  small  contribution  to  the  Society's 
raoeedings.' 

To  those    Fellows  who  have   kindly   testified    their  unsolicited 

' "  No  ohemiBt  would  have  ezpccled  to  dry  the  rodfera  by  the  proceu  which 
iutracceed*'(inkillmj;  them?).— VufeMr,  Hlaok's  tetter. 
^  *  Btudiei  in  Animal  Life.' 

;  'The  Hicroacnpe  and  Its  BeTelatinnB,'  4th  editinn,  pp.  477  and  480. 
',  "DeriocationofRotifL-ni,"' M.M.J.,' May,  1809,  p.  315. 
•  MHTVels  of  Pond  Life,'  2nd  edition,  p.  Vii. 


288  OORBESFOIVDSRCB. 

approval  I  retnm  my  best  thanks,  and  join  with  them  in  the  bel 
that  no  un&ir  criticism  or  semi-official  opposition,  although  sofficienl 
annoying  at  times,  will  seriously  impede  onr  onward  prog^ress. 

I  remain,  Sir,  yours  faithfally, 

H.  Dayisi 


The  Figubes  in  Mb.  Stoddbb's  Papeb  in  thb  'Lens.' 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal,* 

Sib, — Permit  me  to  say  to  Mr.  Slack  that  I  agree  with  him,  i 
the  *'  figure "  all  the  figures^  intended  to  illustrate  my  paper  in  1 
'  Lens '  on  Eupodiscus  ArguSy  is  "  not  quite  correct "  or  nearly  i 
The  fact  is,  I  am  no  draughtsman,  and  the  sketches  were  only  a 
pected  to  give  an  approximate  idea  of  the  appearances,  and  the  pnnto 
figures  give  but  an  approximaie  idea  of  the  originals.  I  did  not  see  ibj 
proof  of  the  printed  figures,  or  they  would  have  been  altered  or  sop 
pressed.  The  "  irregular  hexagons  "  were  distinctly  irr^ular,  not  tb 
effect  of  distortion — Figs.  4  and  5,  perhaps,  the  best  repre8entati0n  a 
the  real  appearance  of  any,  but  can  be  seen  only  by  reflected  li^ 
and  a  high  power.  Fig.  2  is  certainly  the  worst  of  idl,  and  is  uofiki 
anything  that  I  saw — as  I  did  not  think,  and  do  not  now,  that  b 
terms  "  areolae  "  and  ^  cellules  "  are  confined  to  botany,  but  are  mxd 
in  common  use ;  I  use  them  as  descriptive,  without  regard  to  to] 
technical  meaning  as  applied  to  other  plants,  if  they  have  any  such. 

The  real  structure  and  constitution  of  the  siUciouB  shdlof  ft 
diatoms  is  a  study  that  will  tax  the  skill,  patience,  end  instnmak^ 
the  best  microscopists.  I  hope  that  some  of  the  English  workers  fil 
devote  more  time  to  solving  the  problems.  It  is  of  fiur  more  ffoHl 
than  making  new  species.  My  ideas  of  the  structure  are  to  be  hoi 
in  the  '  Quarterly  Journal  of  Microscopical  Science,'  vol.  iii.,  N.&i 
p.  214. 

Following  up  the  investigation  since  with  higher  magniiynt 
powers  and  immersion  lenses,  I  have  found  but  little  reason  to  cbttlB 
my  opinions.  I  do  not  believe  that  all  diatoms  are  built  up  alike ;  I^ 
not  believe,  notwithstanding  all  that  has  been  written  and  publiabed  oi 
the  question,  that  the  structure  of  the  Pleurosigmata  is  settled.  B^ 
cently  I  examined  one  with  a  Tolles'  ^^^  by  sunlight.  At  one  £^ 
adjustment  I  got  hexagons  as  sharp  and  distinct  as  those  of  Triceni^ 
fanus;  a  minute  change  of  focus  gave  beads  of  all  the  priflniit^ 
colours.  Which  is  true  ?  Can  the  appearance  of  spheres  be  prodiio^ 
by  transparent  in  any  other  shape  ?  The  answer  to  this  questioo  ^ 
volves  much  more  than  the  structure  of  a  diatom;  it  affects  almost  v' 
investigations  with  the  microscope. 

Chablss  StopdiB' 
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BOYAL  MiCBOSCOPIGAL  SoCIETY. 

King's  Ck)LLEOE,  May  7,  1873. 

Dr.  John  Millar,  V.P.,  FX.S.,  in  the  chair. 
The  minutes  of  the  preceding  meeting  were  read  and  confirmed. 
A  list  of  donations  to  the  Society  since  the  last  meeting  was  read 
Y  the  Secretary,  and  the  thanks  of  the  Fellows  were  unanimously 
died  to  the  respective  donors. 

The  Secretary  read  a  paper  by  Dr.  Maddox  on  a  Cestoid  Parasite 
naal  encysted  in  the  lower  part  of  the  neck  of  a  sheep,  in  which  ho 
lescribed  its  general  appearance  and  characteristics,  and  the  results  of 
niooDOBcopical  examination.  Drawings  of  the  minute  structure  of  the 
Oyst  and  Parasite  accompanied  the  paper,  which  will  be  found  printed 
m  wIeMo  at  p.  245. 

The  thanks  of  the  meeting  were  unanimously  voted  to  Dr.  Maddox 
fotUs  communication. 

The  Secretary  called  the  attention  of  the  Fellows  to  tho  announce- 
Bent  made  by  circular  of  the  scientific  evening  arranged  for  May  14th, 
ni  ihich  he  hoped  would  prove  of  much  interest.  The  attendance 
nd  oo-operation  of  the  Fellows  of  tho  Society  were  requested  on  behalf 
rfthe  CounciL 

A  paper  was  then  read  by  Mr.  W.  K.  Parker,  F.R.S.,  "On  the 
Bevelopment  of  the  Facial  Arches  of  the  Sturgeon,"  especially  with 
>Vd  to  the  formation  of  the  mouth.  The  general  characteristics  of 
fc  Ganoid  fishes  and  their  relation  to  the  osseous  fishes  and  mammals, 
^Qoally  in  the  embryonic  state,  were  explained  and  illustrated  by 
■iBvingB  enlarged  upon  the  black  board,  and  the  development 
^  ^uliar  conformation  of  tho  Sturgeon's  mouth  wero  similarly 
^''Qihed.  The  paper  will  be  found  printed  at  p.  254.  The  Chairman 
^^t'Otted  his  sense  of  obligation  to  Mr.  Parker,  and  invited  observa- 
"^  iipon  the  paper. 

^^  A  Tote  of  thanks  to  Mr.  Parker  was  then  unanimously  passed,  and 
*"^,pN)oeedings  terminated. 

fionations  to  the  Library,  from  April  2nd  to  May  7th,  1873 : — 
f  From 

jgj^ind  Water.    Weekly The  Editor, 

iJk"*®-    Weekly      Ditto, 

2^5»!im.    Weekly      Ditto. 

Hj^ty  of  Arte  Joiiniftl.    Weekly        Society. 

rj^etia  de  la  Socie't^  Botaniqne  de  France        Ditto. 

S$tialoftheQuekettClub,Mo6.  20,  21,  and22      aub. 

^^  Kent  Natural  History  Society's  Report  for  1872,  with  Presi- 
dent's Address,  &c Society, 

tlie  following  gentlemen  were  elected  Fellows  of  the  Society : — 

William  F.  Denning,  Esq. 
Frederick  Hovenden,  Esq. 
Joseph  B.  Leslie,  Esq. 
Thomas  Bogers,  Esq. 
Lieut.-Col.  J.  C.  Salkeld. 

Walter  W.  Rsbves, 

A  ssist.'Secretary, 
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Medical  Microscopical  Society. 

The  third  ordinary  meeting  of  the  above  Society  was  held  at  the 
Eoyal  Westminster  Ophthalmic  Hospital  on  March  21,  at  8  p-m., 
Jabez  Hogg,  Esq.,  President,  in  the  chair. 

The  Secretary  read  the  minutes  of  the  last  meeting,  which  were 
confirmed,  and  the  President  then  announced  that  the  next  meeting 
would  be  considered  a  Special  General  Meeting,  for  the  purpose  of 
electing  two  new  members  of  Committee. 

The  papers  promised  for  the  present  meeting  having  been  unavoid- 
ably withheld  by  their  authors,  Mr.  Schafer  described  some  of  the 
''methods  of  observing  tissues  in  the  living  state,"  illustrating  his 
remarks  by  means  of  diagrams  and  instruments.  Having  dwelt 
briefly  on  the  importance  of  the  subject,  Mr.  Schafer  remarked  that 
the  investigation  of  a  subject  was  not  complete  till  it  had  been  micro- 
scopically studied  in  the  living  state,  and  that  such  examination,  at 
least  for  warm-blooded  animals,  should  be  carried  on  at  the  temperar 
ture  of  the  body.  Much  was  to  be  learnt  from  the  investigation  d 
tissues  still  attached  to  the  living  body,  for  thus  had  cell  migntkn 
been  discovered  by  Cohnheim  in  the  frog's  mesentery,  and  eipen* 
ments  on  embolism  had  been  made  in  that  animal's  tongue ;  while  thA 
tail  of  the  tadpole  had  taught  us  much  about  connective-tissue  oo^ 
puscles,  and  the  development  of  blood-vessels.  Muscular  tissue  was 
best  seen  in  the  living  state,  in  the  smaller  crustacesd. 

Living  tissues,  removed  from  the  body,  allowed  of  being  studied 
in  many  ways :  some  immediately  without  any  addition  whateyer,  as 
red  blood  corpuscles,  and  striated  muscular  fibre  ;  while  if  any  addi- 
tion were  necessary,  a  saline  solution  of  0  *  75  per  cent.,  or  serum  wenld 
be  best  For  some  purposes  a  moist  chamber  might  be  necessaiji 
such  as  Eecklinghauson's,  in  which  frogs'  blood  had  been  preserfed 
for  days  in  a  living  condition  (Schultze's '  Arch.,'  1866).  Another  fonn 
was  Strieker's  putty  stage,  which  was  also  useful  for  the  application 
of  electricity  in  microscopical  research  by  means  of  two  electrodes  of 
tin-foil,  the  points  of  which  nearly  meet  in  the  centre  of  the  stage* 
Mr.  Schafer  finally  described  and  exhibited  various  forms  of  vann 
stages,  one  kind  of  which,  as  Schultze's,  was  heated  by  means  of  a 
lamp  applied  to  metal  arms,  which  conducted  the  heat  to  the  object- 
bearers  ;  another  kind,  as  Strieker's,  in  which  a  constant  temperatoro 
was  maintained  by  means  of  a  current  of  warm  water  kept  continnallj 
flowing  through  it ;  while  another  very  ingenious  form  of  stage, 
somewhat  similar  to  Strieker's,  was  so  arranged  that  a  constant  circu- 
lation of  warm  water  was  kept  up  in  a  closed  system  of  tubes,  the 
temperature  of  which  was  regulated  by  a  mercurial  gas-regulator,  and 
measured  by  a  thermometer,  the  bulb  of  which  lay  close  to  tbe 
central  chamber.     A  discussion  then  took  place,  and 

A  vote  of  thanks  was  accorded  to  Mr.  Schafer  for  his  interesting 
and  instructive  remarks,  and  it  was  then  announced  that  all  those 
gentlemen  proposed  at  the  last  meeting  were  duly  elected  members  of 
the  Society,  after  which  the  meeting  resolved  itself  into  a  conversa- 
zione. 
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I. — Obtervationi  on  the  Optictd  Appearancet  presented  by  the 
Inner  and  Outer  Layer*  of  Coscinodiactu  when  examined  in 
Bitnlphide  of  Carbon  attd  in  Air.  By  J.  W.  8tkphen80», 
VHAS.,  Treasoier  'EJUS.,  and  Actuary  to  the  Equitable 
AaHuranca  Bociety. 

iBead  brfon  the  BoTAL  Micboboopical  Society,  June  4, 1873.) 
Flatb  XXI.  (Upper  portion). 

Thb  poflBibility  of  determining  tbe  Btractnre  of  miiint«  organinns  by 
means  of  tbe  re&actiTe  indices  of  the  media  in  which  they  are  ex- 
imined  ban  been  alluded  to  on  more  than  one  occasion,  and  notably 
in  the  discnssion  which  followed  Mr.  Slack's  paper  on  Eupodisout 
Arfftu,  when  Hr.  Charlee  Stewart  stated  that  the  ailiciooB  deposits 
in  both  plants  and  animals  are  of  less  refractive  index  than  Canada 
hJAm,  and  that  conseqaently,  when  moonted  in  that  medium,  they 
i^pear,  if  convex,  to  act  as  concave  lenses  do  in  air,  and  vice  veraA. 

In  &ct,  that  gentleman  has  been  in  the  habit,  in  his  investiga- 
tinu  of  the  Echinoderms,  of  determining  the  nature  of  the  spicules 
entangled  in  the  tissues  of  those  animals  hr  the  appeorancee  pre- 
Koted  when  mounted  in  Canada  balanm.  The  refiiactiTe  index  of 
Canada  balsam  is  higher  than  that  of  siliciooB,  and  lower  than  that 
of  calcareous,  spicules ;  consequently,  there  is  no  possibility  of  con- 
fusing the  calcareous  spicules  of  the  Echinoderm  with  those  of  the 
ailicionB  sponges  on  which  the  creature  m^  have  been  feeding. 

It  was  long  since  pointed   out  by  Welcker   as  a  means   of 


EXPLANATION  OF  PLATE  XXL  (Upper  poriion). 

Cateaiodacia  occului  tridii,  in  bitulpblde  of  carboo. 

Fia.  1. — HexagoDsl  areola  of  inner  or  "  eye-spot "  iB^ei,  bb  seen  wlien  bejnnd  tba 

„    2.— Ditto  beyond,  but  Dearei  focDi  tbau  Fig.  1 . 

r,    3. — Ditto,  supposed  tme  foona,  showing  fraotore  through  ''eje-spot." 

„    4.~Ditto,  witbiD  the  focus. 


5.— AreoUv  of  cellular  or  outer  Isyor,  slightly  beyond  the  focus. 
"  -Ditto,  ditto,  ilighUy  wilbin  focus. 

—Both  liyerB,  beyond  toon*. 

—Ditto,  beyond,  but  netu-er  focus  thaji  Fig.  7. 


H    9.— Ditto,  supposed  true  rocns. 
„  10.— Ditto,  within  focut. 

„  11.— Ditto  within,  nearer  true  focus  than  Ftf;.  10. 
„  IS.— Ditto  within,  nearer  triM  focua  than  Fig.  11. 
TOL.  X. 


2  Transactions  of  the 

distinguishing,  in  transparent  objects,  superficial  elevations  fav^xH 
depressions,  mat  elevations  appear  brighter  when  the  body  of  tfc^^ 
mieroscopa  is  raised,  whilst  depressions,  on  the  contrary,  9M^ 
brightest  when  it  is  depressed. 

Although  Mr.  Stewart  stated,  when  calling  our  attention  totlii^ 
mode  of  determining  structure,  that  the  idea  was  not  new,  he  pro^ 
bably  was  the  means  of  directing  the  attention  of  many  Fellows  to 
this  much-neglected  method  of  examination.  Be  this,  however,  b0 
it  may,  it  at  once  occurred  to  me  that  some  medium  of  higher  re- 
fractive power  than  Canada  balsam  might  be  selected,  which,  whilst 
reversing  the  optical  effects  arising  from  the  transmission  of  light 
through  an  object  viewed  in  air,  would  not  render  such  reversed 
action  weak  by  the  approximately  refractive  equality  of  the  object 
observed  and  the  medium  in  which  it  is  mounted. 

To  render  myself  more  intdligible  allow  me  to  dwell  for  a 
moment  on  the  refractive  indices  of  diatomaceous  silex  and  some  of 
the  various  materials  in  which  its  condition  may  be  analyzed. 

If  diatoms  are  examined  in  air,  t.  e.  dry,  they  are,  in  bcob 
instances,  too  opaque  for  transmitted  light,  but  on  immersing  thai 
in  water,  of  whicn  the  mean  index  is  1*336,  they  become  more 
translucent;  with  media  of  higher  refractive  power  the  trans- 
lucency  increases  until  the  mean  index  of  strong  sulphuric  acid 
(1*434)  is  attained,  in  which  they  become  practically  invisiUe* 
As  every  object  which  is  transparent  and  colourless  becomes  abso- 
lutely invisible  when  immersed  in  a  colourless  medium  identical  in 
refractive  power  with  itself,  we  know  approximately  that  the  refrac- 
tive index  of  diatomaceous  silex  is  1*434  (much  below  that  of 
quartz),  and  this  is  accordingly,  for  diatoms,  our  neutral  fmi. 
Although  I  have  said  colourless  objects  mounted  in  a  colourkBi 
medium  become  invisible,  it  is  of  course  equally  true  if  both  are  of 
the  same  colour  and  of  the  same  index. 

By  progressively  increasing  the  refractive  power  of  the  momii- 
ing  me(£um  the  diatoms  gradually  again  become  more  and  more 
visible  until,  as  we  all  know,  when  mounted  in  Canada  balsam 
(1  •  540)  the  coarser  species  are  sufficiently  defined  for  all  ordinary 
purposes;  but  if  we  require  a  still  greater  departure  frt)m  the 
neutral  point  or  invisible  condition,  we  must  select  some  other  sub- 
stance 01  still  higher  refractive  power.  This  we  find  in  bisulphide 
of  carbon,  the  index  of  which  is  1*678,  being,  I  believe,  the 
highest  of  any  known  fluid. 

But,  if  not  content  with  this,  we  may  carry  the  bisulphida 
higher  by  dissolving  in  it  phosphorus,  whose  refractive  index  is 
2  •  254,  and  thus  obtain  any  power  (with  varying  strength  of  4b 
solution)  between  1  *  t)78  and  2  *  254 ;  but  when  such  diatoms  as  the 
Hehopelta  are  mounted  in  a  strong  solution  of  phosphorus,  they 
again  become  nearly,  if  not  quite,  as  opaque  as  they  were  in  air. 


Ti<iyi.d  ^Ini'06''(>pt<<ll  Such  t  If.  .*! 

ThfSe  facts  Ix'iug  cloarly  estjiMir^lied,  it  is  cvitlriit  that  uii  the 

^'^aiuiiiation  of  auy  given  species  of  diatom,  or  oilier  object,  in  air, 

*^^  m  bisulphide  of  carbon  (or  phosphorus),  they  are  seen  under 

^^ditions  in  which  the  respective  optical  effects  arising  from  their 

^^i^are  reversed — under  the  first  condition  (in  air),  each  part 

^Ving  a  convex  surfiEtoe,  gives  a  positive  image  when  the  body  ot 

r^  microscope  is  raised,  and  each  concave  sur&ce  a  negative 

^^^^;  on  the  other  band,  in  bisulphide  of  carbon  the  reverse  of 

^*U8  takes  place;  the  concave  gives  a  positive,  and  the  convex  a 

^^^gative  image,  because  in  the  former  case  the  concavity  in  the 

B^  being  occupied  by  the  bisulphide,   a  convex  lens   of   that 

Qtedium  is  produced,  and  similarly  in  the  latter  case  the  convex 

olex  forms  a  concave  lens  of  the  same  highly  refractive  fluid. 

There  is,  however,  another  condition  under  which  a  positive 

image  may  be  produced— a  beam  of  Ught  passing  through  a  small 

iperture  will  form  a  picture  of  an  object  placed  beneath,  &s  may 

ie  seen  in  Polyeistinse  and  other  microscopic  objects,  and  it  is 

therefore  possible  that  an  image  may  be  depicted  above  a  diatom, 

whether  it  be  mounted  in  the  dry  state  or  in  Canada  balsam,  and 

it  is  on  this  account  that  the  necessity  of  two  media  exists. 

With  a  view  to  giving  some  practical  effect  to  tha^e  considera- 
tions I  determined  on  examining  some  coarsely-marked  diatom,  and 
seleoted  for  the  purpose  Oosciiwdiscua  occulua  iridis,  but  before 
describing  the  appearances  presented  I  may  mention  that  the  bisul- 
^lide  of  carbon  reduces  the  available  aperture  of  dry  objectives  to 
t^  9',  a  solution  of  phosphorus  in  bisulphide  (giving  a  refractive 
index  of  2)  reduces  it  to  60^,  and  pure  phosphorus  to  52°  40'. 

The  first  point  which  attracted  my  attention  on  examining  the 
Usnlphide  slide  was  a  valve,  the  outside  uppermost,  and  broken 
through,  displaying  with  an  I  objective  under  mj  form  of  bino- 
cular, with  perfect  stereoscopic  effect,  the  second  or  umer  layer  with 
gieat  distinctness,  demonstrating,  if  that  were  necessary,  that  as 
each  diatom  consists  of  two  valves,  so  each  valve  consists  of  two 
layers,  making,  in  the  complete  frustule,  four  layers  at  least, 

Mr.  George  Shadbolt  *  proved  in  1849  that  the  Arachnoidiscus 
consists  of  four  discoid  portions,  and  of  **  two  annular  valves  ";  and 
in  a  paper  by  Mr.  Chanes  Btodder,  read  before  the  Boston  Society 
of  Natural  History,  in  the  year  1862,t  that  writer  says  he  has 
found  a  specimen  of  Goscinodiscus  beyond  the  broken  edges  of  which 
**  was  another  part  of  the  disc,  which  was  simply  granular,  with  a 
milky  aspect*';  and  further  on  he  speaks  of  this  as  the  "  inner  plate," 
bat  adds  that  it  '^  is  composed  of  spherical  granules  of  silex,  joined 
or  cemented  together  by  a  thin  plate  of  silex." 

My  sole  object  being  to  demonstrate,  as  far  as  possible,  the 

♦  See  •  TranBactions  of  the  MicroBcopical  Society,'  vol.  iii.,  1852. 
t  tSoe  ^Qnartorly  Jourual  of  Microttcopical  Scioncc/  vol.  xi.,  p.  214. 

B   2 


4  TransaeHons  of  (he 

stmctare  of  these  two  layers,  so  essentially  different,  I  will  at  once 
describe  the  results  of  my  investigation. 

The  inner  layer,  or  rather  each  inner  layer,  as  there  are  two, 
is  divided  into  well-marked  hexagonal  areolie,  each  hexagon  haiiDg 
a  central  circular  spot,  which  gives,  loih  in  air  and  hisulphido  d 
carbon,  a  positive  image  when  beyond  the  fixms,  proving  that  it  baa 
neither  a  spherical  nor  concave  form. 

If  it  were  convex  it  would,  as  previously  shown,  ^ve  a  negative 
image  in  bisulphide ;  if  it  were  concave  it  would  give  a  negative 
image  in  air ;  but  giving,  as  it  does,  a  positive  image  in  both,  it 
follows  that  it  must  be  either  a  perforation,  or,  if  not  a  perforatiop, 
it  is  occupied  by  a  plate  of  silex  which  gives  no  lens-like  actaon  in 
any  medium. 

That  these  spots  are,  however,  absolutely  openings,  there  can, 
I  think,  be  little  doubt ;  as  in  no  case  can  I  detect,  with  any  power 
up  to  a  Powell  and  Lealand's  ^,  any  trace  of  a  broken  fib, 
although  I  have  broken  the  layer  in  all  directions,  and  the  lioa 
of  fracture  almost  invariably  passes  through  some  of  the  drcnlar 
markings.    Fig.  3. 

As  the  fEtct  of  their  being  open  or  closed  may  involve  a  ques- 
tion of  considerable  physiological  interest,  it  is  well  to  compire 
them  with  the  foramina  of  the  siUcious  skeletons  of  the  rdf- 
cistinaB — known  to  be  foramina  because  they  give  egress  to  m 
characteristic  pseudopodia  of  these  animab — by  so  adapting  the 
power  employed  that  the  openings  may  appear  of  about  the  sune 
magnitude  in  each  case. 

In  making  the  comparison  it  is  weU  to  select  the  smaDei!; 
broken  polycisidns,  when  it  will  be  seen  that  the  optical  appeB^ 
ances  presented  are  strikingly  similar  in  the  two  (»ses,  and  stnmgly 
support  the  view  which  I  have  ventured  to  enunciate. 

These  circular  openings,  as  I  will  venture  to  call'  them,  in  the 
inner  plate,  are  bounded  by  a  thicker  ring  of  silex,  and  the  sevenl 
hexagonal  areolae  are  also  divided  from  each  other  by  similar  huAt 
as  indicated  by  their  becoming  black  when  Wond  the  focus^  and 
bright  within,  when  mounted  m  bisulphida    Ilgs.  2  and  4. 

The  outer  layer  is  more  comnlex  in  its  structure,  and  many  timflB 
thicker  than  that  just  describea.  It  is  formed  of  deep  hexagonal 
cells,  the  depth  of  each  cell  being,  as  nearly  as  I  coma  detenniiia 
from  a  side  view  of  a  small  fragment,  about  one  and  a  half  tinM 
the  diameter ;  but  this  probably  varies  in  different  ports  of  the  disk; 
these  also  give,  when  beyond  the  focus,  positive  images  in  each 
medium — proving,  as  in  the  case  of  the  inner  phtte,  that  these  oelb 
are  either  open  at  each  end,  or,  if  closed,  that  Qiey  are  so  by  a  fib 
or  plate  which  is  not  of  a  single  lens-like  form.    Figs.  5  and  6. 

Inside  and  around  each  cell  is  a  beautifol  ring  of  bright  qpota, 
about  sixteen  in  number,  which,  if  seen  in  air,  would  at  once  be 
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prononnoed  sphernles;  but,  as  they  brighten  in  bisulphide  when 
beyond  the  focus  and  disappear  within,  they  must  be  attributed  to 
ooncavities,  openings,  or  more  probably  notches  in  the  marginal 
structure;  but,  with  respect  to  the  latter,  I  speak  with  much 
reserve. 

If  anything  more  were  necessary  to  prove  that  this  diatom  is  not 
made  up  of  bosses  it  would  be  found  in  the  fact  that  the  line  of 
fracture  in  this  layer  is  invariably  through  the  cells. 

The  appearance  of  the  cellular  or  outer  lay^r,  here  described,  is 
that  presented  when  the  inner  layer  is  removed,  and  when  therefore 
the  well-known  "  eye  spots  "  are  wanting. 

When  the  inner  or  "  eye  spot"  layer  is  in  situ  an  " eye"  is  seen 
through  each  hexagonal  cell  of  the  outer  layer,  the  hexagonal  arcolas 
of  the  former  corresponding  in  size  and  position  with  the  hexagonal 
odk  above  them. 

In  a  few  cells  around  the  central  point  of  the  disk  there  is  a 
departure  from  the  ordinary  form,  and  the  "  eye  spot "  is  excentric, 
sometimes  so  much  so  as  to  appear  wanting. 

Although  in  these  impenect  observations  I  have  carefully 
avoided  generalizing,  I  may  mention  that  a  broken  Aulacodiscus, 
and  two  or  three  other  discoid  forms  on  the  same  sUde,  show  an 
inner  plate  of  similar  structure,  but  it  is  not  thence  to  be  inferred 
that  even  in  the  discoid  forms  this  is  universal 

It  seems  to  me  quite  possible,  if  not  probable,  that  some  animal 
tiBBoeBy  deficient  in  selective  power  of  staining,  may  be  made  to 
disclose  their  secrets  to  the  student  of  minute  anatomy,  if  examined 
in  such  media  as  bisulphide  of  carbon  or  oil  of  cassia. 

I  have  felt  considerable  hesitation  in  bringing  this  matter  before 
the  Society,  partlv  because  my  knowledge  of  the  I)iatomacese  is  very 
limited,  and  partly  because  I  was  unable  to  illustrate  the  appear* 
aaces  presented  under  the  microscope ;  but  my  friend  Mr.  Stewart, 
to  whom  my  best  thanks  are  due,  having  £ndly  volunteered  to 
make  the  necessary  drawings,  which  he  has  done  with  great  care 
and  skill  under  an  excellent  immersion  ^^iJi  by  Gundlach,  the  latter 
di£Bculty  was  overcome.  As  the  chemist  is  able,  by  his  reagents,  to 
determine  the  composition  of  the  various  substances  submitted  for 
Ida  investigaticm,  by  the  effects  they  produce,  rather  than  by  mere 
taste,  colour,  or  smell,  so,  in  my  opinion,  ought  the  microscopist  to 
be  able  to  determine,  not  only  the  form  but  also  the  substcmce  of 
many  organisms  whidi  he  examines,  by  means  of  the  optical  effects 
produced  on  transmitted  light  in  different  media,  rather  than  by 
the  too  often  illusory  appearances  presented  without  such  internal 
and  external  aids. 


6  Transactions  of  the 

II. — Remarks  on  Aulacodiscus  formosus,  Omphalopelta  wrmcloTi 
dtCy  with  Description  of  a  New  Species  of  Navicula. 

By  F.  KrrroN,  Norwich. 

(Bead  be/ore  the  Royal  Micbosgopical  Society,  June  4, 1873.) 

Plate  XXI.  (Lower  portion). 

In  the  April  part  of  the  Journal  I  noticed  the  fact  of  the  discovery 
of  certain  forms  of  Diatomaceae  hving  in  the  harbonrs  of  Pern 
and  Bolivia,  which  had  previously  only  been  found  in  guano  or  forf 
deposits.  Through  the  kindness  of  my  friend  Captain  Perry,  rf 
Liverpool,  who  sent  me  portions  of  his  gatherings,  I  have  been 
enabled  to  study  some  of  tne  species  in  a  more  perfect  state  thm 
when  obtained  from  guano  or  fossil  deposits. 

The  ^therings  were  procured  from  the  following  localitieB: 
Iquique,  Pisagua,  Islay,  and  Callao  in  Peru,  and  Antofagaste  i* 
Bolivia,  and  from  depths  varying  from  20*  to  32  fathoms.  Tk» 
Iquique  gathering  was  principally  remarkable  for  the  number  ani 
benuty  of  the  specimens  of  Aulacodiscus  formosus.  I  b^ 
frequently  seen  as  many  as  a  dozen  valves  and  frustules  in  a  sinA 
aUp  of  the  cleaned  material,  and  I  have  no  doubt  I  am  within  «* 
mark  when  I  state  I  have  examined  over  a  thousand  specimenflw 
it.  This  form,  unlike  most  other  species  of  the  genus,  seems  to  h 
subject  to  little  variation  (excepting  size  my  largest  specimen  is  the 
3V>  and  my  smallest  -j^  of  an  inch  each  in  diameter) ;  in  no  cfl* 
have  I  detected  a  valve  with  more  or  less  than  four  processes;  er* 
in  an  abnormal  valve,  in  which  the  processes  occupy  only  Wi  ^ 
disk,  there  are  still  four  of  them  rlate  XXI.  (lower  portion)i 
Fig.  1.  Mixed  with  this  species  I  occasionally  noticed  a  disk  ^ 
sembling  Greville's  figure  of  A,  infiahis,  but  on  comparing  it  witk 
authentic  specimens  of  that  species  I  found  they  were  not  identioajj 
further  examination  showed  them  to  be  recently-formed  valves  rf 
A.formosus ;  many  of  the  frustules  when  allowed  to  dry,  and  tbtf 

S laced  in  a  drop  of  distilled  water,  spUt,  the  valves  beoonuBj 
etached  from  the  cingulum,  and  I  noticed  in  several  instances  tM 
the  frustule  separated  into  three  valves,  the  outer  valves  being  of  il* 
usual  dark  blue  colour,  whilst  the  internal  one  was  hyaline,  tfcj 
granules  were  also  smaller  and  more  distant.  The  detect!^  ^ 
the  separation  of  the  newly-formed  valves  is  of  great  interest)  ^ 
forces  upon  us  the  conclusion  that  many  so-call^  new  species  «^ 
only  valves  of  known  species  in  various  stages  of  development;  i^ 


EXPLANATION  OF  PLATE  XXI.  (Lower  portion). 

Fig.  1. — Abnormal  fonn  of  Atilacodiscus  fomwsus. 
„     2. — Ideal  section  of  valve  of  A.  formosus, 
„    3. — Abnormal  forme  of  ^.  margaritaceus. 
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it  proves  that  colour  and  situation  (in  so  far  as  their  number 
a  certain  length  is  conoemed)  is  valueless.  I  had  previously 
ened  in  the  gnano  specimens  faint  traces  of  surface  markings 
the  valves  between  the  granules ;  in  the  recent  specimens  they 
much  more  apparent,  and  if  a  valve  is  examined  by  means  of 
ique  Ught  these  spaces  will  be  found  to  be  delicately  punctate, 
iave  also  been  able  to  satisfy  myself  of  the  nature  of  the  large 
andee,  by  mounting  a  broken  valve  on  the  e^lge  of  a  strip  of 
Q  glass  and  examining  (with  an  i)  the  fracture  in  profile,  the 
nispherical  elevations  were  very  apparent.  The  elevations  are, 
fferer,  not  soUd  hemispheres,  but  nollow.  with  a  minute  pore 
aing  into  the  interior  of  the  frustule ;  the  following  diagram 
>iQ6eiits  an  ideal  section  of  a  valve ;  Plate  XXI.  (lower  portion)^ 

In  one  of  the  slides  sent  are  three  species  of  Aulacodiscus  in 
ik  acme  of  the  cells  are  not  filled  with  balsam ;  this  effect  may 
ofctained  by  transferring  the  valve  into  a  drop  of  very  stiff  balsam, 
k  I  have  no  doubt  that  sometimes  the  pore  is  impervious. 
In  the  Iquique  material  I  observe  many  fine  frustules  and 
^  of  what  is  supposed  to  be  Omphalopelta  versicolor  of  Ehren- 
?.  The  form  described  by  Ehrenberg  under  that  name  was 
■nd  in  the  "  Bermuda  earth,"  and  which  is  now  known  to  be 
ntical  with  the  new  Nottingham  deposit. 
I  have  examined  many  hundreds  of  slides  of  the  latter,  but  have 
^  found  the  form  now  known  as  0,  versicolor.  I  have  no 
4t  but  tliat  the  true  form  is  only  the  secondary  plate  of  Helio- 
K  and  which  is  of  frequent  occurrence  in  this  deposit. 
Ihe  species  found  in  the  '*  Monteray  earth,"  "  Mexillones 
^,"  and  the  Iquique  gathering,  have  the  alt-ernate  elevations 
'  ^ressions  very  conspicuous,  and  on  each  side  of  the  elevation 
'*U)oth  space  may  be  seen,  the  remainder  of  the  valve  (the  centre 
cpted)  IS  marked  with  minute  but  distinct  granules  quincun- 
V  arranged,  on  the  margin  of  the  elevations,  three  to  seven 
^  may  usually  be  seen.  It  frequently  happens  on  transferring 
^ule  to  a  drop  of  water  the  valves  separate,  and  the  secondary 
^  becomes  detached ;  this  being  formed  within  the  cingulum  is 
^  than  the  valve,  the  rays  are  less  elevated,  and  their  margins 
^ut  spines,  the  smooth  spaces  are  also  wanting,  and  from  a 
'diar  arrangement  of  the  markings  the  surface  of  the  disk  re- 
gies a  piece  of  watered  silk,  or  moire  antique ;  were  it  not  for 
>B  structural  differences  it  might  naturally  be  supposed  that  these 
'cB  were  simply  newly-formed  valves  like  those  of  Aulaeodiscvs 

The  genera  Omphalopelta  and  HeUopelta  ought  to  be  merged  in 
•inoptychus.  The  following  are  Kiitzing's  specific  characters  of 
^erncolor  (species  Algarum,  p.  133).    0.  versicolor  Elu:.  Monats- 


Autiteut  teulptut  at  esdaiut ;  (me  of  these  names 
cancelled,  as  the  spedfio  diattoctioaB  relied  upon  br  Dr.  ( 
of  no  valae.  The  Iqniqne  gathering  yielding  iomu 
both  speoiee ;  the  conooB  masbad  tnooeeses  so  oonspiei 
genns  m  a(«no  speoimena  have  tneir  npper  enifaoea 
granulate. 

The  dredging  &om  Pisagna  contained  some  interee 
the  most  abondi^t  being  Avuieodiaeua  margariiaoeua ;  i 
valves  are  very  fine  (I  Tbave  seen  Beyeral  nearly  :^  of 
diameter),  the  nnmber  of  processes  varying  &om  3  to  1 
occaaionally  found  frnstnles  the  opposite  valvee  of  vrhicb 
the  number  of  proceeses;  in  one  instance  one  valve  had  fi 
other  seven  proceeaee ;  although  as  a  role  the  spaoee  I 
processes  are  equidistant,  this  is  not  invariably  the  case, 
valve  with  eight  processes ;  four  of  them  oocnrring  in  pair 
being  on  opposite  sides  of  the  valve ;  in  anotlier  instance  tl 
three  processes,  two  of  which  are  close  to  each  other,  an 
imperfectly  developed  on  the  oppoote  aide  of  the  valve ; '. 
(lower  portion),  I^.  3. 

AtUiacus  ratsemosuB  rare,  some  five  or  six  specimenB 
been  found  by  myself  two  abont  the  size  figured  by  G 
the  otheie  nearly  twice  that  size ;  the  marginal  granules 
tinctly  &om  the  aur&ce  of  the  valve,  the  whole  (^  whid 
i  objective  is  distinctly  but  delicately  striate. 

A.  MoronenBU. — This  form  is  rather  more  j^entifnl 
much  in  size ;  my  largest  specimen  measures  '0069,  and  t 
about  -0030  in  the  hxeer  diameter ;  both  of  these  had 
only  been  found  in  foesfl  deposits,  viz.  that  from  Oambr 
Barbadoes,  and  the  Moron  deposit,  both  of  which  I  beli 
to  tlie  Miocene  epoch :  during  this  period  the  Diatmnao 


Boifal  Mieroteopieai  Sodety.  9 

seofio  obsiHcten  '.—N.  Penyana,  n.  8p.  mihi.  Yalre  with  deep 
jntnl  ooBsiziction,  dividing  the  valve  into  two  ovato-cimeete  por- 
ona,  msrgin  compoeed  of  small  monolifbrm  gtaunles,  markiiigB 
■npaeed  df  paiaUel  coetse  not  leecMng  median  line  or  margin; 
klko. 

A  enrions  rariet;  (^  Slaurotieia  pulekella  is  alao  of  freqnent 
BCmnenoe;  it  has  the  ontline  and  characteristic  markiiigB  of 
feat  ipecieB,  bnt  the  ao-called  stanioB  is  wonting.  The  Htriro  are 
MB^  of  eqnal  length  throaghoat  the  valre,  leaving  a  lanceolate 
meadi  Bpace,  the  margins  of  which  coincide  with  the  ontline  of  the 
libt. 

In  a  gathering  from  Isla;,  Pern,  a  few  valyee  of  AulaeodUeut 
liUni,  with  aeren  and  eight  processes,  have  been  foond. 


denounce  you/'  then  I  might  have  found  an  excuse 
This  allegory  has  literally  come  to  pass.  The  irritation 
that  the  trial  has  occasioned  amongst  a  small  clique  is 
am  coarsely  accused  of  acting  un&irly  toward  Mr. 
having  performed  a  trick,  and  finally  it  is  insinuated  tb 
mercenary  motive  of  my  own  that  I  have  disparage 
Mr.  Stodder  (the  owner)  makes  some  remarks,  that 
dwell  upon,  for  his  eulogium  being  headed  "Ad^ 
carries  its  own  satire  with  it.  Having  now  no  furthe 
take  heed  of  the  idiosyncrasies  of  these  worthy  peopl 
make  my  farewell  bow,  in  satisfaction  at  concluoing 
with  Col.  Woodward.  Eespecting  his  ingenious  metho 
ing  the  fluid  apertures  of  ordinary  objectives  I  have  not 
objection  to  make.  The  plan  is  an  admirable  one,  and  qi 
To  those  who  still  doubt  the  loss  of  aperture  on  objects 
transparent  media  I  recommend  a  trial  with  a  piece  of , 
having  a  square  polished  edge.  Let  the  cone  of  lighl 
the  outer  surface,  and  you  have  a  picture  of  the  air  i 
tilt  up  the  plat«  a  little,  so  that  the  cone  of  rays  enit 
and  the  diminished  angle  is  at  once  seen  and  demonst 
same  spot. 

Col.  Woodward's  measurements  of  immersed  apert 
as  he  states,  within  the  limits  laid  down  by  me,  remov< 
of  difference,  and  might  end  the  discussion  in  that  resp 
are  one  or  two  sentences  that  call  for  brief  remark.  ] 
when  the  combination  was  closed  as  far  as  possible  he 
definite  results,  either  in  air,  water,  or  balsam.  Often! 
found  this  to  be  the  case,  and  my  custom  is  (and  wiU  1 
objective  in  adjustment  on  a  standard  test  of  known  a' 
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ur,  water,  aod  balsBin  apertnree  were  meoBiiTed,  and  the  relative 
loss  due  to  thdx  re&active  powers  ascertained.  Had  I  played  witli 
extra  tiiick  coTers  instead  of  thoee  ased  for  the  slides  of  diatom- 
KeouB  objocte  nsoally  sold,  then  I  might  have  laid  myself  open  to  a 
tn^icion  of  trickery  on  either  side.  I  trust  that  this  now  conclndes 
the  HMD  point  of  the  controversy,  which  resta,  not  npon  Lttle 
qneetiwis  of  manipnlation,  bat  npon  one  of  optical  law  and  theory 
with  iriiich  Col.  Woodward's  measnrementB  ^ee. 

Tbe  next  consideration  ie  that  in  which  an  object-glass  does 
■ppuently  give  a  greater  angle  than  I  had  assigned  aa  the  limit. 
Hen^  again,  I  consider  that  I  am  fbrtnnate  in  Col.  Woodward's  hands ; 
W  the  measurements  merely  been  certified  by  credible  witnesses, 
litbont  any  knowledge  or  description  of  construction,  I  should 
jdiipB  have  donbted  them  as  mucn  as  they  conld  have  misunder- 
<t<il  myself — a  most  unsatisfactory  end  to  any  discnssion.  I  havo 
Ambre  to  thank  CoL  Woodward  for  the  following  precautionary 
-OFliOBtioD.  "  Now  in  the  first  place  I  mnat  remark  that  the  ob- 
fj&K  was  certainly  an  exceptional  one,  and  apparently  put  together 
*&  1  new  to  this  controversy.  Instead  of  three  combinations  I 
■Htolitto  be  constructed  with  four;  the  posterior  two  rcaembled 
"we  of  other  fifths  of  Mr.  ToUes,  and  were  togetlier  moved  by  the 
•sw  collar,  the  anterior  two  remaining  stationary,"  Near  twenty 
VK  ago  I  explained  the  loss  of  aperture  consequent  upon  fluid 
Hoonting ;  till  recently  this  has  not  been  controverted.  I  showed 
■>  reduced  aperture  the  following  way : — A  thick  piece  of  polished 
jifc  glass  had  one  surface  smeared  with  beeswax.  Various  ohject- 
^i^fi,  Bet  to  proper  aur-aperturea,  were  fbcusaed  on  to  the  clean 
^'fwe.  A  light  was  then  set  hehind,  and  the  diameter  of  the 
]'|'Il-defined  circular  disk  on  the  wax  marked  with  a  needle-point, 
'w  wne,  from  liront  to  back,  taken  in  the  proportion  of  the  known 
J^hiees  of  the  plate  by  a  protractor,  gave  the  loss  or  aperture 
"""  air  to  glass,  and  by  mference,  on  balaam-mountcd  objects. 

Now  arose  the  question  of  a  means  of  obtaining  the  full  aperture 

^  objects  in  balsam  or  fluid.     It  at  once  appeared  that  if  the 

"to  was  set  in  the  centre  of  a  sphere  (or  hemisphere)  that  all 

?y8  from  the  central  point  must  continue  their  course  without 

?^*i>tion,  and  that  in  such  a  case  neither  the  length  of  radius  of 

?*®  glass  hemisphere,  or  the  refractive  power  of  the  material,  would 

"'flneuce  the  results.     I  therefore  Tuade  a  number  of  minute  plano- 

-^^Tex  lenses  of  various  radii ;  some  leas  than  the  rJ^th  part  of  an 

^'tL    Such  of  these  as  turned  out  to  be  hemispheres  were  set 

?^cfly  over  a  Edngle  selected  diatom  and  balsam  let  in. .  Before  the 

^'l^m  was  admitted  for  a  well-known  optical  law,  the  object  conld 

2P^  he  seen.     When  a  Jth  or  other  object-glass  was  brought  over 

^i«  lens,  the  arrangement  might  be  termed  a  four-system  one, 

^^^h  ttie  optical  effect  of  th«  bemisphenr  as  a  lens  was  nil. 


12  Measurement  of  Immeraed  Aperfuretu 

simply  because  there  was  no  refiraction.  The  balsam  object  was 
not  magnified.  It  occupied  a  like  focal  distance  to  the  any  ones 
outside,  and  the  same  adjustment  served  for  either. 

Here  I  had  directly  solved  the  problem  of  securing  the  full  dry, 
or  the  same  aperture  on  a  balsam-mounted  object.     This  was  done 
eighteen  years  ago,  and  the  experiments  are  described  in  the  *  Quart. 
Joum.  of  Mic.  Science,'  No.  Xll.,  July,  1855.    Other  lenses  were 
used  upon  balsam-mounted  objects,  under  covers,  but  the  ladii 
being  less  by  the  thickness  of  covering  glass,  the  object  still  coco- 
pied  the  dismietrical  plane.*    As  it  may  be  doubted  whether  I 
should,  for  a  mere  demonstration,  undertake  the  ezcecnvely  difEk^f 
task  of  making  a  number  of  almost  invisible  lenses,  I  can  ledj^ 
that  though  an  amateur,  I  disliked  needless  trouble,  and  thereiovB 
made  this  an  easy  matter ;   and  as  &om  the  practical  nature  of 
microscope  work,  scraps  of  such  information  are  considered  refresh- 
ing by  some  of  our  members,  I  append  a  separate  description.   It 
is  clear  that  this  adaptation  is  similar  in  principle  to  the  hwHSBt 
bination  lens  sent  to  Dr.  Woodward.    1  hope  that  I  may  be  le- 
quitted  of  attempting  to  claim  everything,  and  therefore  leaTe  to 
Mr.  ToUes  the  honour  of  proving  whether  such  a  lens  will  be  of 
practical  use  to  microscopists,  in  viewing  such  tests  as  are  mouatei 
m  balsam.     I  trust  that  GoL  Woodward,  having  affirmed  tbt 
*'  the  position  taken  bv  me  is  certainly  true  for  oUeotives  as  ordi- 
narily constructed,''  will  allow  that  this  additional  lens  embodieB  • 
deviation  from  the  original  question,  which  was  to  the  effect  tint 
there  would  be  no  loss  of  angle  aperture  of  ordinary  objectiveB  hf 
the  immersion  of  the  front  surfeuse  in  fluids,  and  i  conclude  lij 
thanking  him  for  his  impartial  aid,  in  bringing  &ciB  so  near  at  hd, 
thus  ending  this  interminable  question,  which  I  fear  must  haie 
become  very  wearisome  to  the  readers  of  the  '  M.  M.  J.' 

How  to  Make  the  Atomie  Lenses. 

The  plano-convex  and  hemispherical  lenses  referred  to  were  mab 
as  follows : — Strips  of  thin  clear  window-glass  were  drawn  out  into 
threads  with  the  blow-pipe  flame,  a  portion  was  then  held  in  tiie 
point  of  the  flame  and  fused  into  a  spherule  of  the  desired  sise.  A 
number  of  these  may  be  formed  in  a  short  time.  The  spherioil 
figure  is  pretty  accurate  up  to  one-twentieth  of  an  inch  in  diameter. 
One  precaution  must  be  observed.  The  stripe  of  glass  from 
which  the  threads  are  drawn  must  be  broken  and  not  cut  offwUk  a 
diamond^  if  so,  the  spherules  will  not  retain  a  dear  polishea  sui&ce^ 
as  the  rippled  cut  of  tlie  diamond  leaves  its  mark  to  the  lasL  Tte 
blow-pipe  may  be  an  ordinary  portable  one,  and  the  flame  of  * 

*  If  the  fourth  lens  is  used  with  a  water  oontinuity,  the  object  will  not  oeovy 
Die  central  or  diametrical  position,  but  a  small  distance  within  il.  In  aooordMiM 
with  the  law  of  displacement. 
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mmaa  steKise  candle  gives  heat  emragh.  The  glaas  used  ghonld 
I  qaite  clean  and  always  he  held  as  near  the  point  of  the  flame  aa 
Msible,  in  order  to  avoid  the  deposit  of  smoke.  Large  sphernlee 
made  take  an  elliptical  figure,  ^oold  the;  be  required  above 
e-twentieth  ther  are  beet  formed  thus : — Select  a  clean  fragment 
window-^lase,  broken  off  (not  out),  of  each  a  bnlk  as  will  form 
e  desired  sphere.  Att«ch  this  by  one  comer,  with  heat,  to  the 
int  ot  a  platinum  or  iron  wire.  Now  rotate  the  maes  while  in  a 
ite  of  fiemi-fiiffloii  by  twirling  the  wire  back  and  forwards  between 
e  fiiu^  toA  thumb,  holding  it  eometimes  up  or  down,  horizontally 
incfined,  according  to  the  way  that  the  glaas  seems  inclined  to 
ik.  With  very  little  dexteritv  spheree  up  to  one-Efth  of  an  inch 
diameter  may  be  so  obbtined,  we  rotation  of  the  wire  enabling 
e  figure  to  be  appreciated  with  some  aocumcy.  When  cool  the 
herefl  are  pulled  off  the  wire,  which  enters  but  a  httle  way. 
use  spheree  are  useless  things  enough  alone. 

The  next  step  is  to  convert  them  into  piano  lenses.    First,  make 

bill  from  a  piece  of  round  steel  wire,  about  one-tenth  diameter,  of 

B  following  form  (Fig.  1).     The  end  is  filed 

wn  as  a  square  pyramid  and  hardened,  oaing 

1  Uow-pipe  flame  for  the  heaL    The  four  sides  I 

theo  touched  on  the  hone.    This  drill  is  best  I 

I  with  the  Archimedean  stock,  as  it  makes  I 

otB  truly  drcolar  hole.     Now  take  a  piece  [ 

olished  plate-glass,  about  oue  inch  square, 

with  the  drill  well  moistened  with  turpen- 

ot  coal  oil,  make  several  rows  of  conical  I 

n  in  the  face  of  the  glass  plate  of  gradually 

mag  depth  to  the  number  of  fifty  or  more. 

Iriir  must  not  be  used  with  too  much 

re,  as  the  endeavour  must  be  to  get  the  | 

)f  the  pits  SB  sharp  as  possible.     Having 

'  the  block,  select  from  the  stock  of  spherules  such  aa  appear 

li  with  the  size  of  tlie  holes  in  succession,  lay  them  in  proper 

1  a  card,  then  heat  Fto.  2. 

lied  block  on  a  hot  | 

d  lightly  smear  t 

the  bcttt  orange  I 

■er  it,  BO  as  nearly 

6  cavities.    Now 

ittr  spherules  one 

ana  drop  each  | 

yropriate  hollow, 

hard  down  with    _ 

n  tubular  socket  placed  over  the  neck.    When  the  bloc^ 
'esembles  a  small  plantation  of  onions  (Fig.  2), 
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The  spherules  are  now  ground  down  on  a  flat  cast-iron  plate, 
with  fine  emery,  to  the  level  of  the  block,  and  the  whole  siur&ce 
together  is  smoothed  with  the  finest  emery^  taking  care  not  to  go 
much  below  the  surfisusa  This  is  then  polished  with  fine  crocus, 
on  a  bed  of  beeswax  hardened  with  resin,  and  made  to  revolTe  as 
in  the  lathe  in  order  to  expedite  the  process. 

All  the  lenses  (which  if  the  manipulation  has  been  gpod  are 
perfectly  flat  to  the  edges)  are  now  picked  out  while  hot  with  a 
pointed  brass  wire  and  dropped  into  alcohol  to  dissolye  off  tba 
adhering  lac 

It  is  more  easy  to  make  one  hundred  lenses  this  way  than  to 
grind  and  polish  a  single  one  of  one-fiftieth  radius  by  the  nsoal 
method.  Of  course  their  dimensions  and  accuracy  are  a  matter  d 
chance,  but  for  the  purpose  specified  I  found  that  they  acted 
perfectly  if  properly  selected. 


IV. — On  Bog  Mosses.    By  E.  Braithwaitb,  M.D.,  F.L.8. 

Plate  XXU. 

Group  C.  Rigida, — Plants  densely  ramulose,  forming  oompad 
cushion-hke  tufts.  Branch  leaves  erecto-patent,  oblong,  concatc, 
very  narrowly  bordered,  the  apex  obtuse,  truncate,  and  toothed,  the 
margin  involute  for  great  part  of  its  extent. 

o 

8.  Sphagnum  Angstromii  G.  Eartm. 

Skand.  Fl.  7th  ed.  p.  399  (1858), 

Plate. 
Syn.— Lindb.  Torf.  No.  10  (1862).  Rusaow  Torf.  p.  79  (1865).  Sph,  cynJnfcUm 

6  cordifoUum.    Hartm.  Skand.  Fl.  3rd  to  6th  ed.  (p.p.).    Sph,  msuioswn  AngstroBi 
M.  S.— Schimper  Syuop.  p.  683  (1860).    MUde  Bryol.  Siles.  p.  390  (1869>  ' 

Bioicous,  in  large  soft  dense  j)ale  green  tufts,  light  ferruginoni  J 
below.  Stem  simple,  or  sometimes  dichotomous,  whitish,  iw*  " 
three  layers  of  thin-wdlled  cortical  cdls^  free  from  fbres  or  fon^ 

EXPLANATION  OF  PLATE  XXTT. 

Sphagnum  Angstromii. 

o. — Female  plant,    a  (f, — Male  plant. 

1. — Part  of  stem  with  a  branch  fasciole. 

2. — Catkin  of  male  flowers. 

3. — Fruit  and  perichictium.    4. — ^Bract  from  same. 

4  p, — Point  of  an  inner  bract. 

5.~Stem  leaves.    5  a  a. — Aroolation  of  apex  of  same. 

6. — Leaf  from  middle  of  a  divergent  branch. 

6  p, — Point.    6  a  a, — Areolation  of  same. 

6  c. — Single  ceU  from  same  x  200. 

6  X. — Transverse  section  of  same.    7. — Basal  intermediate  leaves    8.— Lesf  n<" 

a  pendent  branch.     9  x. — Transverse  section  of  stem.     10. — P*rt  ^  * 

branch  denuded  of  leaves. 
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ranches  crowded,  ntuaUy  5  hui  aomeiimea  3  in  a  fatcie^,  1-2 
itvlovt,  areuaio-deeitrved,  the  reai  lender,  greatly  dongcded, 
opretted  to  item ;  the  retort  cells  perforated  at  the  scarcely  pro- 
L'ting  apex.  Cavline  haves  hroajjy  ohovale-lingvlaie,  mintdt^y 
irieled,  ike  apeas  iraneaie  and  slighlig  /ringed;  areolfe  from 
iddle  to  apex  rhomboid,  at  middle  base  flexuose-rhomboid,  thence 
margins  very  narrow,  flexaoso-linear,  quite  free  from  poree  and 
>rea,  or  with  a  few  weak  fibres  in  the  upper  part,  Eammine  leavet 
msely  crowded,  indistinctly  5-ranked,  wnen  moist  tni^dly  imbri- 
te,  when  dry  erecto- patent,  opsqae,  concave,  widely  ovate  acumi- 
lie,  the  apex  hroadly  truncate,  with  6-10  unequal  ohtu»e  tedh, 
&  margin  incnrved  in  the  upper  two-thirds,  and  with  a  faint 
irder  of  two  rows  of  extremely  narrow  cells;  the  hyaline  cells 
tnulaie-fbrose,  conjluent  above  and  btlow,  minutely  and  sparingly 
>rofie,  cMorophyll  cells  central,  much  compressed ;  tbe  leaves  of  tiie 
indent  branches  with  the  point  rounded  and  indistinctly  toothed. 

Fmit  in  the  coma,  on  a  thickish  white  peduncle ;  too  perichie- 
am  inflated  oblong,  whitish,  lower  bracts  ovate  acuminate  mnti- 
>TiB,  middle  broadly  ovate-oblong,  innermost  broadly  oblong,  deeply 
'Heave,  and  sometimes  cncnUate  at  apex,  all  with  very  narrow 
tear  aredaiion,  quite  free  from  fibres  or  pores.  Spores  ferm- 
Qous. 

Male  plants  growing  in  the  same  tafta  with  the  female,  more 
mder ;  the  amentula  short,  ovate  closely  imbrical«d,  pale  green, 
3wded  in  the  coma;  bracts  roundish-ovate,  in  the  lower  part  of 
c  wide  curved  non-poroee  ceUs,  oft«n  free  from  fibres,  becoming 
User,  porcee  and  fibrose  toward  the  broadly  truncate  toothed  apex. 

Hab.,  deep  marshes  in  nnmeroos  places  throughout  Lapland, 
^^niug  great  tufts  in  the  wat«r,  rescmbhng  islands  (Lindberg, 
igstrom).  Also  in  Finland  and  at  DrivatneB  in  the  DovxeQeld 
>xintains  of  Norway.     Fr.  July. 

This  fine  Sphagnnm  resembles  in  habit  the  slender  forma  of 

eymbifolium,  and  may  thus  have  been  frequently  overlooked ; 
Mt  &om  the  oon-fibrose  cortical  cells,  the  form  of  the  point  of 
3  blanch  leaves  will  serve  to  distinguish  them  at  a  glance. 

According  to  Lindberg  this  species  was  first  detected  in  1825 
Haresnando  in  Tomean  Lapland  by  Lcestadius,  and  distribntcd 
*iig  with  8.  fimbriaium  and  stibsecundum  under  the  name  of 
tatifolium  var.  cordifoUum. 

The  specimens  figured  were  collected  by  Angstrom  at  Lycksele 
.  TJmean  Lapland,  and  I  am  indebted  to  the  kindness  of  Prof, 
indberg  for  others  which  are  much  laan  compact,  and  with 
'^ht  stems. 
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V. — On  the  High-Power  Definition  of  Minute  Organic  PartideB, 
By  Dr.  Eoyston-Pigott,  M.A.,  F.E.S.,  F.C.P.S.,  F.B.A,S.,  M.R.L 

Plate  XXIII. 

Whenever  -we  shall  be  able  accurately  to  show  a  fine  definition  of 
minute  organic  particles,  great  advance  will  have  been  made  towards 
the  accurate  discrimination  of  various  diseased  cells :  and  perhaps  of 
fluids  hitherto  uudistinguishable  under  the  microscope,  though 
organically  different. 

But  unfortunately  such  brilliant  particles  are  halo'd  with  spa- 
rious  appearances  in  endless  combinations.  It  is  not  my  intentuo 
here  to  enter  upon  the  wide  field  of  physiological  research ;  but  I 
imagine  much  that  we  have  learned  will  have  to  be  unlearned.  I 
here  record  my  belief  that  the  very  best  work  that  can  now  be  done 
towards  perfecting  our  glasses  is  the  development  of  the  high- 
power  definition  of  organic  particles. 

Nothing  in  the  microscopic  world  is  so  difficult  and  nothing  is 
so  much  the  subject  of  dispute,  yet  there  are  certain  laws  of  the  lajf 
of  light  which  should  be  admitted  and  studied  on  all  hands  by  tho0O 
who  wish  honestly  to  pursue  this  research. 

The  first  is  the  nature  of  the  least  circle  of  confusion  and  ito 
effects. 

The  second  is  the  nature  of  vision  when  affected  by  extreme 
angular  aperture. 

The  third,  the  nature  of  a  confusion  of  images  when  manj 

EXPLANATION  OF  PLATE  XXHL 

By  the  courtcons  permission  of  Dr.  Colonel  Woodward,  I  haTO  emplojed  Mr. 
Hollick  to  copy  with  the  camera  lueida  the  splendid  photographs  taken  witii  tfas 
one-sixteenth  immersion  lens  at  the  Army  Museum,  Washin^j^n.  The  minato 
tracery  of  the  lithographs,  visible  with  a  lens,  reflects  great  credit  on  the  yoaf 
artist. 

Dctjecria  doinestica. 

Fig.  1  shows  very  beantifally  the  two  black  shadows  sharply  edging  te 
illusory  markings,  between  which  are  shown  rudimentary  beading,  somewhat  bii^ 
like.  Just  in  the  middle,  two  conterminous  young  tadpoles — as  a  lady  calls  the 
curvicollis  "  nails,** — are  plainly  visible. 

Fig.  2  shows  exactly  the  same  part  of  the  scale  transformed  into  Tooleaiit  of 
continuous  beading.  With  a  pocket  lens  the  admirable  drawing  by  the  cameim 
luci(la  can  be  better  appreciatt'd.  Two  distinct  sets  can  then  be  seen,  light  ftod 
dark.  '^  The  tadpoles  '*  in  Fig.  1  art'  readily  converted  into  long  spotted  forms  by 
a  sufficiently  good  glass.  The  spherules  of  Fig.  2  take  also  a  variety  of  shttdowif 
circular,  cresccutic  or  dotted,  according  to  the  direction,  obliquity,  und  apertme 
of  the  illuminating  cone  of  rays. 

Podura  CHrvicoUis, 

Fig.  3  shows  a  very  fine  definition  of  the  '*  tadpoles,"  according  to  the  Ught 
that  is  in  them — an  over-correction,  which  is  generally  found  when  a  glaw  ii 
afljusted  to  show  their  heads  and  tails,  unspotted  and  unbeaded.  Bat  when  the 
glass  is  of  first-rate  powers,  these  appearances  give  way  first  of  all  to  maifciiigt 


'-ir:...     .  :.i.rV[';  ;,.L'.. 
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particles  of  brilliant  reflecting  aad  re&acting  properties  are  hnddled 
together ;  either  under  known  or  nnknown  arrangements  in  different 
strata. 

The  fonrth,  tlie  natnre  of  mixed  shadowa. 

Fifth,  the  natnre  of  perfect  definition. 

As  the  present  paper  is  intended  to  be  rather  saggcstive  than 
demonstrative,  I  propose  to  treat  very  briefly  these  seyeral  points : 
Dot  for  the  conaideratioD  of  those  whose  optiou  edncation  is  complete, 
and  their  views  nnalterably  matured,  bat  for  that  more  nnmeroiis 
class  who  have  not  the  leisure  to  make  these  subjects  a  apeciul  study. 

I.  Circle  of  least  confusion. 

(I.)  No  lens,  or  combination  of  lenses  yet  made,  can  form  a 
perfectly  correct  image  of  a  brilliant  point.  If  yon  place  a  small 
plano-convex  lens  on  the  stage  and  view  the  icoago  of  a  miniature 
ion  formed  by  it,  the  first  glance  will  convince  you  snch  a  thing  is 


Example. — I  formed  the  image  of  a  miniatnie  sun,  by  optical 
neans  ^'^th  of  an  inch  in  diameter,  upon  a  distant  table.  Again 
}j  means  of  a  J- inch  plano-convex  lens,  another  image  was  obtamed 
in  the  stage,  and  viewed  with  a  very  excellent  objective.  I  then 
aeaenred  me  solar  disk,  and  found  it  enormously  larger  than  it 
mght  to  be,  even  at  the  best  focus.  Ou  diminishing  the  primary 
mage  almost  to  a  point,  the  solar  disk  still  retained  nearly  the  same 


dmilar  to  Fig.  1,  rii.  eloogAtiona  with  jet-black  ehndod  edR«B,  without  heads  and 
AiU,  whicb  aro  Bpurious.  They  become  more  and  mole  coutinuouB.  In  the  actual 
photographs  of  tlia  beaded  foriuK,  Fig,  2  aad  Fig.  4,  it  u  almott  imjioiiHbIa  to  decide, 
noepl  4]/  tJie  dfeigaithn  wnllfn  u/wu  <liem,  aAid  is  the  Dfijeerni  ami  which  the 
Ounicollis.  Fig.  3  oaght,  therefore,  to  more  □carl;  approximate  to  Fig.  1  in  Ihe 
QODaei  jnet  described. 

I  have  lentured  lo  insert  eomc  faint  while  beading  nifliin  the  circle  diBwD  at 
Pig.  3,  OS  Been  with  the  one-flftii^lh  imniersion,  bb  (Icacribod  st  page  25 ;  but  in 
hucaae  the  "tadpolts"  had  vanished  heodn  an  J  taiU,  and  were  tftinsformpd  into 
ipparently  cuutinuoiis  rii>s.  But  it  did  not  Heem  oilvisable  to  alter  further  Mr. 
aollick'e  very  exact  and  faithful  rcp>ei>entntii>D  of  Itiexe  Hplendid  sun-ptuturi'S 
n)m  mouorhromatio  hght.  Figs.  I  and  2  are  2300  dlnmotcrs.  Figs.  3  und  i 
BOO  diamoteta.  All  of  them  were  photographed  vith  I'owell  and  Lealand'e 
■amersion  siiteenth  of  their  new  constructiOD  of  the  winlot  of  ISiJl?,  and  sent  to 
tjDeTica  in  December  of  that  year. 

The  todpoIeB  are  merely  the  result  of  t)ie  croeainK  oblicjueiy  of  the  two  Bu'ts  of 
■earded  rouleauB  which,  inlersei^iDg  at  gnmewhat  irregular  angles,  cause  them  tu 
ccnpj  an  irregular  natant  position  ia  llie  picture. 

1  have  obtained  some  beautiful  lesults  with  my  Aplanatio  Soarcher  and  a 
Jundlaoh  "  one-dzteenth  "  of  excellent  quality,  which  would  hare  boon  Unor  still 
Lad  the  lenaes  of  their  objectire  been  more  jicrfoctly  centred. 

Tbi>  Klass  la  deeper  than  Powell  and  Lcaland's  one^jgtith  in  tlie  proportion  of 
do  to  1300.  It  may  therefore  be  called  a  thirtoenlli,  magnifying  1800  diameters 
Fith  the  G  eye-piece  and  the  fh>nt  leuBea  screwed  home. 


Jfoto.— Since  writing  this  notice  a  month  ago,  1  hare  (Juno  12,  I87S)  for- 
nwtalj  noeeeded  In  formiDg  a  hbw  coiuiEtTrioN,  which  has  surpassed  ell  former 
letllenoe  ti  Hlgh-powei  definition  as  obeorvod  by  me. 

C  2 
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size.  This  disk,  which  might  be  called  spnrionSy  is  merely  ih»Li 
diameter  of  the  least  circle  of  confusion.  Its  laws  for  a  single  lenc: 
are  well  known.* 

I  now  substituted  for  the  plano-conyex  stage  lens  one  of  th=i 
finest  glasses  ever  made  for  excellence  of  definition,  and  obtained    , 
disk  which  theoretically  ought  to  have  been  the  siody-one  tiiousand^^ 
of  an  inch  in  diameter ;  but  unon  accurately  measuring  it  I  foucx 
it  rather  less  than  the  sixteenth  thousandth  of  an  inch.     Take  thK 
floiooth  from  the  x^oirth,  and  the  remainder,  ^rJinytli,  is  tic: 
diameter  nearly  of  the  resultant  least  circle  of  confusion.     I^!^ 
eflfect  of  this  is  not  in  general  seen,  except  with  very  brilliant  lig"]^ 
I  say  nothing  here  at  present  of  the  bruliant  and  gorgeous  pherm: 
mena  displayed^by  "  The  dRCULAB  solab  spboteum  "  tiius  obtaim^ 
(already  communicated  to  the  Eoyal  Society),  nor  of  its  revelati^atQ 
(severely  cruel)  as  to  the  errors  of  construction,  achromatism,  e^jid 
spherical  aberration ;  but  this  one  thing  I  will  venture  to  say,  tJbai 
the  circle  of  least  confusion,  in  the  unsuspected  size  of  its  diameter 
is  sufficient  to  account  for  the  great  obstacles  in  the  way,  eyeo  Bt 
present,  of  perfect  definition ;  and  that  a  minute  brilliant  disk  is 
swelled  out  by  it  to  nearly  three  times  its  proper  size.     There  is  an 
example  of  this  in  the  bright  dots  with  wnich  the  Podura  may  be 
bespattered  by  drawing  out  the  tube  a  long  way,  which  prodnoefl 
for  a  corrected  glass  considerable  over-correction. 

Again,  if  a  brilliant  re&acting  organic  particle  be  examined  by 
transmitted  light,  its  natural  point  of  greatest  condensation  of  light 
swells  out,  and  it  cannot  be  defined  properly,  on  account  of  ^ 
bright  ring  or  halo  which  surrounds  it.  Sometimes  this  result  can 
be  got  rid  of  by  using  such  tricks  of  side  illumination  as  destroy 
this  effect.  Also,  if  exceedingly  high  powers  be  used,  such  as  tba 
one-fiftieth  immersion,  the  focal  depth  is  so  shallow  that  the 
plane  of  vision  may  pass  through  the  centre  of  an  organic  particle 
(a  nionad  suppose)  and  be  below  the  point  of  greatest  lignt  cf»r 
densation.t  I  had  a  fine  view  of  a  monad  the  other  day,  whieh 
appeared  to  rotate  and  twist  about,  but  a  bright  halo  surrounded  i^ 
probably  indicating  the  place  of  tiie  cilia,  which  I  could  not  see. 
The  monad  appeared  hluCy  and  there  was  a  heap  of  them  looking 
rather  quiet  but  extraordinarily  well  defined. 

The  result  of  this  effect  of  the  circle  of  least  confusion  for  bright 

♦  Dr.  Parkinflon,  F.R.S.,  *  Optics,*  p.  57,  has  this  explanatioD :— "  Since  the 
circle  of  least  confusion  is  the  nearest  approach  to  a  point.  ....  When  an  obJ6ci 
of  finite  size  is  viewed  by  reflexion  or  refraction,  we  may  consider  the  Tiflble 

image  to  be  the  locus  of  tlie  circles  of  least  confusion These  cifoles  viU 

overlap  each  other,  and  the  image  consequently  will  be  more  or  less  oonfnsed.'*^ 

**  We  may  regard  the  comparative  size  of  the  circles  of  least  oonftisioo  i> 
different  cases  as  a  measure  of  the  comparative  indistinctness  of  Ibe  fiiiU* 
image.*' 

t  In  refracting  sphericular  particles  in  a  less  dense  mediimi,  thit  point  ^ 
focus  lies  above  1^  and  vice  versa  in  a  denser  medium  below  it. 
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oists  teecheB  ns  to  beware  of  creating  them,  and  to  manage  effecta 
dth  diffiiflsd  light  or  de&n  shadows. 

(2^  Each  partical&r  lay  of  the  sjpedrum  has  its  own  least  circle 
f  ocmnision. 

The  red  rays  which  most  obetinatelY  refiise  extinction  form  a 
ide  of  least  confosion  fitrthest  &om  the  plano-convex  lens  of  the 
[periment.  The  violet  rays  form  one  nearest  and  the  vellow 
ive  a  circle  of  Uast  confuaioQ  midway.  When  achromatism  is 
tade  aa  perfect  as  poadhle,  there  is  a  residnary  chromatic  aber- 
Btion,  chiefly  coosiatrng  of  greenish  yellow  on  one  side  of  the  focns 
nd  pale  lavender  on  the  other.  Bnt  in  this  case  the  spherical  aber- 
ation  is  more  visible  in  the  best  glasses  than  when  the  achromatism 
3  deranged  in  favour  of  s  rose  red  or  omnge." 

II.  The  nature  of  high-angled  vision. 

All  advanced  physiological  observers  will  agree  with  me  as  to 
be  comparative  value  of  high  angle  and  low  angle  in  their  micro- 
copieal  researches.  Dr.  Carpenter,  F.K.8,,  so  jnstiy  celebrated 
ar  his  attainments  in  this  department  of  scienoe,  has  incessantly 
dvocated  the  advantage  of  low  angle. 

Bnt  there  is  a  foshion  in  these  things ;  and  so  large  a  nmnber 
f  people  with  microscopes  make  a  toy  of  a  noble  instmrnent  in 
ieving  diatoms  and  lines  (in  which  it  is  well  known,  high  angle 
1  E  bad  glass  will  often  succeed  when  a  low  angle  in  a  good  glass 
rill  fitil),  that  a  sort  of  rage  for  high  angle  among  t£e  buying 
nblic  has  hardly  yet  subsided. 

When  an  irregular  solid  is  viewed  on  all  sides  at  once,  a 
onfiised  image  is  necessarily  presented.  If  it  is  a  ridge  we  see 
otb  sides  at  once ;  the  image  of  the  left  side  is  commingled  with 
Mtt  of  the  right:  if  one  were  blue  and  the  other  ydlow,  the 
HOltant  image  would  be  green;  and  if  the  two  sides  of  the 
■inirte  ridge  were  diflferent,  one  spotted  and  the  other  plain,  both 
des  would  appear  green  and  botn  sides  spotted.  If  a  minute 
ioe  could  be  imagined  as  small,  say  as  an  organic  particle  of  the 
'odura,  every  side  would  appear  to  have  the  same  number  of  dots 
'  all  the  sides  could  be  seen  at  once,  or  the  dice  might  appear 
)nnd  and  dotted  all  over.  So  an  object-gluss  of  high  angle  would 
lew  the  four  sides  all  round  at  once  from  a  thousand  different 
otnts  of  view. 

It  ia  well  known  that  for  high  angles  it  is  the  outer  and  not  the 
mtcal  parte  of  the  glasses  that  do  all  the  work ;  and  that  it  is 
ifinitely  more  easy  to  make  an  inferior  high-angled  objective  for 
iatom  lines  to  be  brought  out  by  illumination  tricks,  than  a  low- 

•  I  defer  the  proof  of  this  to  another  opportunitj.  I  W  to  state  here,  thiit  I 
mtrntuU;  find  more  and  more  lolae  in  "  the  colour  teat"  I  deecrilied  in  thU 
miud  for  April,  1870,  though  at  that  time  1  oonfaBsed  m;  ignoranoe  of  the 
MM  of  tho  phenomenon.     "  &imeihinQ  recondite  here  h<:]/ond  imr  kc»." 
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angled  one  of  fine  qualitioa ;  yet  bo  it  ever  remembered  all 
scopes  are  of  low  angle,  however  fine  their  performance. 

A  low-angled  objective  gives  more  precise  details  of  structojc; 
it  has  a  deeper  focus,  and  presents  a  more  natural  view.  ITbe 
human  eye  possesses  an  angular  aperture  of  about  one  ie^-^^ete. 
Who  can  tell  what  our  idea  of  objects  would  be  if  it  imitated  tiie 
modern  glory  of  the  diatomist  and  viewed  particles  with  the  tne- 
mendous  aperture  of  140  degrees !  Behold  tne  ravishing  beauty  ci 
innumerable  objects  viewed  with  a  four-inch  objective,  n< 
of  small  aperture,  and  choose  between  the  two  kinds. 

Doubtless  the  extreme  difficulty  of  obtaining  sufficient 
will  always  compel  microscopists  to  require  a  sufficient  apertur'^' 
But  there  is  another  most  important  aspect^  viz.  the  effect  of  lo 
aperture  on  sharpness  of  definition. 

Take  threads  of  spun  gla&s,  cylinders  of  glass,  and  glass  glol 
fused  at  their  ends.     I  have  shown  (*  Quart.  Jour.  Mic.  Sc.,'  h 
1870)  the  images  produced  by  the  crossing  of  cylinders  of  gkat 
and  the  dependence  of  the  black  edge  or  shadow  as  regards  ii 
breadth  upon  two  conditions. 

(ci)  The  angular  aperture  of  the  observing  objectiva 
(6)  The  refractive  index  of  the  substance  itsefif. 
Now  as  the   aperture   is   reduced   by  the  aberrameter,*  tbM.^ 
black  ring  of  a  glass  bead  of  ?T)Virth  of  an  inch  in  diameter  grades- 
ally  broadens  itself  until  the  centre  is  almost  occluded :  whilst  tl*.  ^ 
black  borders  of  the  fine  cylinder  of  glass  become  broader  vmjBl 
broader  also. 

Now,  when  organic  particles  which  appear  from  their  action 
and  reaction,  as  regards  sliadows  and  spurious  disks,  to  be  spherical 
are  gradually  treated  similarly  by  a  contracting  aperture,  tney  als*' 
become  in  many  cases  more  pronounced  in  a  darker  outline,  ft  ^ 
curious  to  see  tlie  effect  upon  the  spherules  of  many  scales  by  tbJ* 
very  thing.  Relief,  depth  of  focus,  darkness  of  outline,  in  a  g<>^ 
glass,  all  reward  the  operation.  In  many  cases,  structure  unS"^*^ 
pected  before,  has  started  into  view.  ^^ 

Moderate  angular  aperture  is  therefore  greatly  to  be  prefef^^ 
in  all  researches  on  organic  structure  involving  the  definition  of  *^^ 
minute  organic  particles  of  which  they  are  composed,  where  da^*^' 
ness  of  outUne  is  a  desideratum  as  well  as  depth  of  focal  perspecti'^^ 
In  fact,  some  objects  are  much  more  difficult  of  observation  witl'  ^ 
very  high  than  a  much  lower  angular  aperture. 

The  structures  of  the  Podura  curvicoUis  were  first  seen  by  ***? 
in  1862  with  a  fine  Boss  1851  {  objective  and  70^  aperture,  1 
inches  draw-tube,  a  C  eye-piece,  and  an  oblique  narrow  pencil  fr^^ 
a  moderator  lamp  placed  on  a  stand  on  a  level  with  the  table. 

*  Made  for  mc  by  Messrs.  Beck,  and  consisting  of  au  iris-diaphngm 
behind  the  objective. 
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isTe  to  r^ret  that  my  residence  in  the  North  at  that  time 
ireTestod  me  SBperintending  the  prcparatioa  of  the  Plate.  The 
Icawing  then  taken  b;  a  lady  of  talent,  unaccustomed  to  the  micro- 
cope,  was  everything  I  conld  desire,  Mr.  Iteade,  our  former  Pre- 
ident,  however  Bubetitnted,  by  aome  mistake  I  presume,  a  rongh 
ketch  of  mine  for  the  exquisite  drawing  sent  to  him  as  made  by 
ihe  lady.  I  endeavonr  to  recti^  that  mistake  by  the  accompanying 
Plate. 

III.  The  confdsion  of  images  of  a  maee  of  refracting  particles 
luiddled  farther,  in  known  or  unknown  forms,  renders  their 
proper  definition  aererely  difficult. 

This  appears  at  present  to  bo  "  the  pons  asinorum  "  of  optics, 
io  which  "the  pone  '  of  Euclid  is  a  trine.*  It  is  of  no  use  for 
Deople  to  try  and  prove  a  negative.  A  says  he  cannot  see  a  certain 
itmctnre.  A  therefore  says  it  cannot  exist.  The  absurdity  of 
inch  reasoning  would  equal  that  of  a  blind  man  who  swears  there 
sannot  be  sutm  a  thing  as  colour,  because  be  has  never  seen  it. 

I  have  shown  ('  Hiil.  Tr.,'  1870)  that  if  the  secondary  image  ctf 
\  given  Btmctnre  be  examined  above  or  below  the  best  focns,  it 
>ften  appears  quite  as  real,  though  totally  different,  as  the  thing 
tselfl  Suppose  there  ore  two  transparent  structures,  and  the  false 
magee  of  the  upper  happen  to  coincide  with  the  real  image  of  the 
rue ;  one  of  two  things  happens ;  either  both  are  obhterated  or  a 
nirage  is  presented.  More  than  this,  if  the  object-glass  happen  to 
»  over-corrected  spherically,  by  the  observer,  then  the  fiilse  mmgcs 
if  the  lower  mingle  with  the  true  images  of  the  upper. 

Conversely,  if  the  glass  happen  to  be  under-corrected  spherically, 
he  &ke  images  of  the  upper  structure  alone  mingle  with  the  true 
ouLges  of  the  lower.t 

I  have  no  doubt  this  is  the  reason  of  Dr.  Goring  stating  that 
t  the  two  he  "  'preferred  an  uncUr -corrected  fflass,"  because  this 
hrowB  the  false  images  in  a  lower  plane  more  out  of  locus.  Ac- 
ordingly  it  will  be  found  that  in  complex  structures  a  glass  nnder- 
irrocted  spherically  will  be  better  able  to  define  the  upper  surface 
nan  one  over-corrected. 

IV.  The  nature  of  mixed  shadows. 

It  is  not  long  since  objectives  (at  that  time  thought  to  be  per- 
sction)  could  only  resolve  difficult  tests  by  using  two  obliquely  illu- 
linatiiig  lamps  at  once,  or  two  sets  of  rays  at  right  angles  to  each 
Lher:  ^kis  caused  two  shadows,  each  set  forming  its  own  par- 
cnlar  lines.  The  Ithomboidea  used  to  be  shown,  after  anxious 
iboni  in  this  way:  subsequently  two  slots  were  cut  in  a  stop 
I  a  wide-angled  achromatic  condenser  to  produce  similar  effects. 
To  one  can  manage  the  most  dehcate  definition  who  disregards 
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shadow.  It  is  not  many  years  siiice  I  witnessed  a  skilfiil  ndcrc^^ 
scopist  manipulating  in  the  most  tedions  manner  before  he  ooul^ 
show  an  object,  now  easy.  Then  arose  "  the  ketUedrmn "  of  Mir 
Beade  and  the  Prism. 

From  studying  the  history  of  definition,  we  have  iiiat  of  tl^ 
microscope;  and  we  see  how  good  shadows  really  enalled  a  Imei 
glass  to  perform  like  a  good  one.  And  this  was  designated  by  the 
high-sounding  title  of  microscopical  skill. 

What  histories  in  histology  are  connected  with  the  cbxttbal 
STOP !  now  discarded.     It  was  much  the  same  thing  whether  the 
central  stops  were  placed  in  the  condenser  or  placed  within  the 
objective.    Looking  back  on  those  feeble  microscopic  powers,  we 
calmly  recognize  that  it  was  the  disagreement  of  the  central  rajB 
with  the  peripheral,  or  the  bad  quaUties  of  the  glasses  which  wero 
concealed  by  cutting  off  the  central  rays.    A  black  spot,  actnallf 
produced  by  the  black  central  stop,  was  really  beUeved  to  be  the 
proper  demiition  of  the  diatom  long  before  beads  were  demon- 
strated.   A  central  artificial  shadow  imposed  upon  the  credulity 
ofaU. 

We  never  could  make  anything  of  the  structure  of  the  surfcce 
of  the  moon,  without  watching  i^adows  under  different  degrees  of 
obliquity.  At  four,  six,  and  ten  days'  age,  these  shadows  grodnaUy 
stealing  forth  reveal  the  noble  ruins  of  extinct  volcanoes  in  all  their 
marvellous  beauty  and  distinctness.  In  the  same  manner  stadjing 
an  object  under  gradually  deeper  or  more  slanting  shadows  gittf 
an  idea  of  contour  and  configuration  that  nothing  dse  can. 

Several  facta  are  noticeable. 

A  rouleau  of  beads  Ut  up  obliquely  gives  under  imperfect  resolviBg 

?)wers  short  straight  lines  Uke  the  rounds  of  a  ladder,  as  in  ¥igX 
late  XXIII. ;  more  perfectly  they  are  seen  as  closely-packed  buM^ 
crescents.  If  the  position  of  these  crescents  change  as  the  object  0 
made  to  revolve,  and  change  symmetrically,  spherical  bodies  majhe 
predicated,  though  invisible.  Again,  a  changing  lattice-work,  oo^ 
set  appearing  to  pass  and  repass  across  the  other  as  we  move  th0 
light,  indicate  ribs  in  two  planes  slightly  inclined  to  one  anothtf* 
The  violent  attempts  made  to  define  the  then  difiScult  structoie^ 
were  seen,  as  just  remarked,  in  the  necessity  of  illuminating  by  t^ 
lamps  or  other  contrivances  in  two  distinctly  different  planes  at  oD0 
and  the  same  time.  WiUi  our  improved  glasses  this  wm  appeal^ 
puerile.  But  still  two  sets  of  shadows  were  obtained,  ana  tbi^ 
enabled  the  better  rays  of  the  glass  to  present  an  image  to  the  ete^ 
The  most  difiicult  and  deUcate  observations  are  now  suocesBfmly 
made  with  nothing  but  central  light :  a  pin-hole  in  a  cap  over  the 
condenser :  or  with  unilateral  Ught ;  and  even  with  no  cap  at  all. 

It  is  a  strong  fact  that  in  every  case  two  sets  of  lines,  if  itf^ 
out,  really  heralded  beading. 
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1%flK  mre  the  ahadowa,  the  mixed  cresoentio  shadows  of  ihe 
rteQagnised  betdiog. 

So  also.  Dr.  Ooring's  beftntiful  drawings  of  lines,  and  croes-lines 
seen  on  the  Podora,  really  predicted  the  beaded  structure 
ek^ong  HiOK  mixed  ahadowB.  It  is  still  easy  with  inferior 
■ee  to  get  as  many  as  three  sets  of  lines  in  many  beaded  objecta 
liat  in  the  Angnlata.  I  have  shown  the  crossing  striie  of  the 
Inn  to  many  persons.  The  cords  described  in  the  note  are, 
lape,  the  most  mteresting  part  of  his  research.* 

T!  The  nature  and  characteristics  of  perfect  definition. 

If  ever  yon  are  abont  to  buy  an  objective,  try  it  with  the 
ipest  eye-pieces  yon  can  find ;  and  after  making  every  adjostment 
)£ticable  to  correct  the  aberration  of  the  eye-pieces  (for  they  all 
let  in  this  respect),  observe  whether  the  image  becomee  woolly, 
liitinct,  blnrred,  hazy ;  regard  the  edges,  and  examine  an  object 
th  obliqoe  as  well  as  direct  light.  Yon  shall  see  all  these  dis- 
a&xfa  increase  as  the  eye-pieces  are  deeper  still.  The  glaas  will 
t  bear  snch  scmtiny  unless  of  very  fine  qoahtjr.  Do  not  poll 
t  the  tnbe :  that  destroys  the  previons  correcbon.  Get  all  the 
Gnjtiou  yon  can  by  osing  another  fine  objective  for  a  condenser. 
7  it  with  the  mirror,  also  by  obliqne  ennlight.  The  better  the 
m  the  lees  will  it  be  dependent  npon  tricks  of  illomination,  stops, 
sdeasers,  and  obliqnity.  I  have  a  glass  which  performs  almost 
idl  witii  the  nsnal  mirror  as  with  the  most  perfect  condenser. 
nooRstantly  hear  people  eay,  "  Oh,  that  is  too  deep  an  eye-piece." 
'toorse;  it  is  too  candid.  Now,  what  reaUy  are  the  obstacles  to 
Wid  definit  ya?  I  fearlessly  say  that  the  chief  of  them  may  be 
naied  np  in  two  or  three  words. 

WnrhnftTiwhip ;  displaced  foci. 

Hba  workmfmship  is  often  the  worst  feature.  Each  nncentred 
m  gives  ont  its  own  displacement  of  the  circle  of  least  concision. 
'eiy  rarely  find  the  oentree  perfectly  coincident.      This  blnrs 

Displaced  foci  are  always  present. 

Perfect  definition  reqnires  that  all  the  oolonred  rays,  supposing 

'  Dr.  GorinK,  who  m&y  jtutl;  be  described  aa  tha  inventor  of  tect^ljectB,  tttja 
ic  Cabinet,  p.  152) : — "Tlio  PoduTffi  show  it  Krits  of  lout  or  cordi  on  ihtir  jur- 
"  .  .  .  .  Some  have  lun  uis  of  Miqut  lintt  on  ihcm,  fig.  B,  plate  12.  Olhtri  or* 
<d  ar  eurctd. 

U  p.  150,  he  wgacioml;  lemaika—"  That  with  the  diaoovety  of  anj  more 
Bolt  object  tbnD  tlut  alreviy  known,  on  impmtiment  in  the  microacope  hu 
.  fallowed.  ThiB  wu  strikingly  ticmpIiSed  in  the  diKOTcry  of  the  lloea  in 
*"    ct:  they  wore  obeerred  ftccidentally  by  the  late  Thomas  Carpenter,  EiiqT 


3pn  thia  priDoiple,  so  well  expressed,  I  venture  to  make  tho  M«ertton  ih»t 
1  the  cseluDAtioo  markings  of  this  tent  are  admitted  to  be  onlv  a  provisional 
ittfan,  ud  the  bMatiml  beaded  atracluro  shown  in  the  blank  apaoea  i* 
ktrnMeed  to  be  a  mnoh  finer  tut,  no  great  improvement  will  be  effected. 
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the  light  is  sent  down  the  tube  in  the  reyerse  direction,  ehonld  cross 
the  axis  at  exactly  the  same  precise  point.     That  is  achromatism. 

It  is  not  generally  understood  that  each  coloured  ray  has  itK 
own  pecuUar  spherical  aberration. 

Suppose,  for  instance,  a  blue  ray  from  a  monochromatic  ligh^l 
apparatus  passes  through  a  double  convex  lens,  still  at  a  focus  tLo 
blue  marguial  rays  will  cut  the  axis  nearer  to  the  lens  than  tikO 
central  blue  pencils ;  that  is  spherical  aberration  for  a  blue  lajT- 
It  would  be  much  easier  to  construct  object-glasses  for  use  by  (me 
colour — blue,  for  instance ;  because  no  achromatism  would  be  re- 
quired ;  nothing  but  the  correction  of  spherical  aberration  of  the 
blue  ray  would  then  be  requisite. 

At  present,  in  all  objectives  used  in  compound  light,  however 
fine  their  quality,  absolute  or  at  least  almost  perfect  achromatism 
can  only  be  obtained  at  the  cost  of  a  small  residuary  isphericsl 
aberration.  Frequently,  without  altering  the  glasses  intrinsically 
(I  mean  without  substituting  other  lenses  of  different  curve,  focus, 
and  index),  colour  can  be  got  rid  of  by  change  of  distance  and 
position. 

But  as  colour  disappears  the  other  residuum  puts  in  its  un- 
welcome appearance.     liothing  shows  this  more  clearly  than  tte 

CIBCULAB  SOLAB  SPEOTBUM. 

Even  in  seeing  Mr.  Slack's  silica  cracks  in  his  ingenious  colloid 
sihca  slides,  these  cracks,  as  I  once  formerly  remarked,  appesr 
often  like  coloured  cylindrical  threads;  indeed  the  first  time,  ta 
laughingly  decoyed  me  into  saying  they  were  some  vegetable  &X9t 
so  like  to  this  appeared  they  with  the  Boss  glass  at  the  Soct^ 
rooms.  But  these  cracks  can  be  shown  black  with  my  Searcb6E> 
Nothing  more  particularly  demonstrates  the  power  of  seooodaiy 
correction  behind  the  objective  than  this  veritable  effect. 

The  characteristics  of  splendid  definition  can  be  best  seen  intb 
use  of  transparent  objects  of  a  deUcate  structure  suitable  for  a  lowtf 
power.  When,  for  instance,  shall  we  ever  see  the  edoe  of  fl* 
P.  angulatum  with  a  high  power  as  sharply,  clearly,  and  brilliantly 
displayed  as  the  details  of  the  fly's  tongue,  upon  which  low  oUeo* 
tives  are  usually  tested  ?  I  bought  a  wonderfully  fine  inch-anfl-^* 
half  from  Boss,  which  bore  the  deepest  eye-piece  admirably.  W 
then  it  was  carefully  chosen  from  many.  I  tested  it  upon  tne  iw^ 
section  of  two  fine  hairs:  and  the  four  black  markings  caused  by  fl* 
interference.  The  same  thing  can  be  seen  more  beautifully  ir^ 
the  cylindrical  threads  of  the  &iest  spun  glass. 

The  ^V^h  of  Messrs.  Powell  and  Lcaland  exhibited  at  King'* 
College,  diowed  the  Angulatum  with  woolly  edges ;  and  doubtk* 
achromatism  was  obtained  by  some  sacrifice  of  spherical  correctiflO' 
The  spherules  were  seen  peeping  as  it  were  through  a  white  mist  0 
which  they  appeared,  as  it  were,  partly  dissolved. 
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Other  splendid  instoiices  of  abarpneea  of  definition  may  ttlmost 
rays  be  seen  by  nsiDg  the  very  lowest  eye-piece  obtainable,  with 
rcoy  excellent  objectiTe,  snch  as  a  good  ,Vth  immetsion.  Id 
let  to  use  my  j^th  more  eonvenieEtly,  and  to  remove  it  somewhat 
m  its  dangerous  proziniity  to  the  object,  I  have  had  a  body  mode 
■a  to  reduce  the  conjugate  focus  one-half.  The  definition,  after 
Tection,  is  one  of  the  moat  cburming  ofTects  I  have  ever  seen, 
Kdally  with  an  eye-piece  of  long  focus  as  3  inches. 

As  an  instance  of  the  beautifol  precisioD  of  this  objective  (under 
unrable  circumstances),  I  will  state  one  experience  with  it. 

I  was  examining  a  Podura  curvicoUU.  The  sun  was  setting, 
fine  greeniah-blne  sky  coloured  the  west.  A  plane  mirror.  The 
M  \\  was  in  use  aa  a  condenser,  unstopped  off,  and  perfectly 
net  without  obliquity.  The  entire  field  was  filled  with  the  riba 
the  Podura.  To  my  great  delight,  the  whole  of  the  white  spaces, 
wraRy  seen  absolutely  blank,  appeared  crowded  with  white  beads 
long  rows,  as  shown  within  the  ring  drawn  within  Fig.  3. 

If  perfect  definition  la  now  required,  microacopista  must  take  a 
w  start  and  destroy  residuary  errors  by  preventmg  the  admission 
obstinBtely  aberrafing  rays :  and  using  monochromatic  or  unique  * 
J9  (as  I>r.  Col.  Woodward  in  his  splendid  photograpbyV 

I  shall  conclude  this  imperfect  paper  by  pointing  out  tlie  gradual, 
hntine,  growth  of  magnificent  microscopic  defining  power. 

Lines  preceded  spheiules. 

1%  the  spaces,  oetioeen  the  coarse  marlcingt  of  the  Podura 
ttKria,  short  black  cross  lines  were  at  first  delineated  (Mr. 
tbtiie,  'M.M.  J.,'  Jan.  1870,  Fig.  6,  PUte XXXVII.).  Next  CoL 
lodward  photographed  shadowy  bars  (see  Fig.  2,  Plate  XXIII.). 

Lined  objects  gave  place  to  beaded  (scales  and  diatoms). 

Kack  dots  of  Quekett  gave  way  to  spherules.  Nobert  himself 
land  his  XlXth  Band  would  never  be  resolved,  and  he  purposely 
oealed  the  precise  nnmber  of  the  lines  m  it,  but  awarded  the  palm 
th-.  Colonel  Woodward,  who  photographed  them  with  Powell  and 
iland's  Btxteetith  immersion  and  copper  solution  for  a  unique 
tt  of  blue  rays. 

The  same  lens  succeeded  in  turning  the  miaty  bars  of  tbe  clear 
gg8  between  the  markings  of  the  Degeeria  into  beads,  and  tbe 
posed  blank  spaces  of  the  True  Test  Podura  into  similar  rouleaus. 
*  I  here  gratefully  acknowledge  the  favour  of  their  photographs 
ig  i^aced  at  my  disposal  by  their  courteous  and  distinguiahed 
tor.  

Pcitieript. — Ptofeaaor  Stokes,  Sec.  E.  S.,  '  Br.  Asa,  Eeporte,' 
Jl,  haa  communicated  the  very  important  fact  that  titanic  glass 
tltt  property  of  destroying  the  secondary  spectrum :  and  a  tet- 
■  Unique  aeenu  a  more  unple  term  than  tbo  long  Otoek  compound. 
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borate  of  lead  glass  placed  between  crown  and  flint  with  cement  has 
adyantagee  in  the  correction  of  spherical  and  chromatic  abemtion 
hitherto  unattainable.  It  is  to  be  hoped  that  at  no  distant  date 
great  improvements  will  be  effected. 

Mr.  Harconrt's  experiments  carried  forward  for  forty  years  for 
the  British  Association  in  the  construction  of  optical  glass  by 
means  of  a  gas  fomace. 

The  following  sabstances  were  experimented  upon,  formed  mb 
glasses  chiefly  with  phosphates  on  account  of  the  pasty  chaiacter 
of  the  siUcates,  combined  in  many  cases  with  borates,  tungstatO) 
molybdates,  or  titanates.  The  glasses  formed  involyed  tbe 
elements  of — 


Potassium. 

Oiucinum. 

Vanadium. 

Sodium. 

Magnesium. 

Lead. 

Lithium. 

Aluminium. 

ThaUium. 

Barium. 

Manganese. 

Bismuth. 

Strontium, 

Zinc. 

Antimony. 

Calcium. 

Cadmium. 

Arsenic. 

Tungsten. 

Molybdenum, 

Titcmium. 

Vanadium. 

Nickel. 

Chronuwn. 

Uranium. 

Phosphorus. 

Fluorine. 

Boron. 

Sulphur. 

Mr.  Yemon  Harcourt  made  nearly  166  prisms.  Titanic  aeil 
was  found  to  have  a  superior  power  m  extending  the  blue  end  </ 
the  spectrum,  whilst  boracic  acid  was  found  to  haye  an  oppoat^ 
effect. 

Professor  Stokes  says : — "  By  combining  a  n^;atiye  or  cootti^ 
lens  of  ter-borate  of  lead  with  positive  lenses  of  crown  and  flinty  ^ 
else  a  positive  lens  of  titanic  glass  with  negative  lenses  of  orovi^ 
and  flint,  or  even  with  a  negative  of  very  low  flint  and  a  positife  ot 
crown,  achromatic  triple  combinations,  free  from  secondaiy  ooknff'y 
may  be  formed  without  encountering  (at  least  in  the  case  of  tiUvaC 
glass)  formidable  curvatures,  and  by  substituting  at  the  Game  tiiB0 
a  titemic  glass  for  crown  and  a  borate  of  lead  for  flint,  the  corviioio 
may  be  a  little  furtiier  reduced."—'  Eep.  Br.  Ass.,'  1862 ;  I»»»- 
actions  of  Sect.,  p.  1. 

G.  W.  EoYBTOH-Piaaff' 
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YL-^Ths  Preparation  of  the  Brain  and  Spinal  Cord  for 
Mieroacopical  Examination.    By  H.  S.  Atkinson. 

{Read  before  the  Medioal  Mioboscopical  Society,  May  16,  1873,) 

The  few  remarks  which  I  propose  to  bring  before  your  notice  this 
erening  are  based  upon  the  results  of  some  experiments  which  I 
performed  last  summer,  in  the  Physiological  Laboratory,  King's 
UoUege,  by  desire  of  Professor  Bntherford,  the  ob^t  of  the  experi- 
moitB  being  to  ascertain  the  best  method  of  staining  preparations 
of  the  hrain  and  spinal  cord,  preyionsly  hardened  in  chromic  add. 

It  may  be  interesting  to  some  few  of  you  here  to  night  to  know 
ttie  method  of  preparing  the  brain  and  spinal  cord  for  microscopical 
examination,  and  therefore,  with  your  kind  indulgence,  I  propose  to 
give  an  account,  as  briefly  as  possible,  of  the  method  of  preparing 
thoee  tissues ;  first,  when  hardening  fluids  are  used ;  and  secondly, 
when  hardening  fluids  are  not  used,  but  the  tissue  examined 
at  once.  I  desire  ^ou  to  understand,  however,  that  my  knowledge 
of  these  methods  is  derived  from  instructions  received  &om  Pro- 
^BBor  Butherford,  and  that  I  have  no  claim  to  any  of  the  points  to 
wluKdi  I  would  direct  your  attention,  excepting  the  method  of 
lUning  the  sections. 

First,  with  regard  to  the  preparation  when  hardening  fluids 
lie  used. 

I  think  it  best  to  treat  this  division  of  my  subject  under /(mr 
^Mhttit  heads,  as  you  may  be  better  able  to  follow  the  somewhat 
^BB^cated  directions  which  I  shall  be  obUged  to  lay  before  you. 

rW^,  as  to  the  hardening  of  the  tissues. 

Secondly,  as  to  the  cutting  of  the  tissues. 

Thirdly,  as  to  the  staining  of  the  tissues ;  and 

FourOily,  as  to  the  mounting  of  the  tissues. 

First,  as  re^ds  the  hardening  of  the  tissues. 

The  method  which  is  found  b^t  is  as  follows : — 

The  fresh  tissue,  that  is  cord  and  brain,  is  cut  into  pieces  as 
'^  as  convenient,  and  placed  for  twenty-four  to  forty-eight 
^'UiB  in  meihylaled  spirits  of  wine.  This  prevents  it  from 
^ydHng.'*  It  is  then  placed  in  the  "  hardening  fliUd.*'  For  the 
^nal  cord,  a  solution  of  chromic  acid  of  ^  to  ^  per  cent,  in  water 
^wers  best.  If  the  cord  be  sm^all,  as  that  of  a  cat  or  rahbit,  a 
per  cent  solution  is  strong  enough ;  but  if  the  cord  be  larger 
^  that,  as  that  of  the  ox,  or  man,  a  ^  per  cent,  solution  must 
-Used. 

For  the  cer^)rum  and  cerAeHum,  a  mixture  of  chromic  add 
pert;  potassium  Uchromate,  2  parts ;  water,  1200  parts,  is  best. 

From  four  to  six  weeks  are  necessary  for  the  cmromic  acid  to 
'^der  the  nerve  tissue  sufficiently  hard.    It  may  then  be  cut ;  or  if 
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it  be  more  convenient  to  cut  it  at  a  fature  time,  the  tissae  shonld 
be  transferred  to  methylated  spirits  and  kept  in  it  till  sections  can 
be  cut. 

It  is  important  not  to  allow  the  tissues  to  remain  in  the  harden- 
ing fluid  too  long ;  because  they  finally  lose  the  toughness  which 
they  acquired  under  the  influence  of  the  acid,  and  b^me  brittk 
Moreover,  it  does  not  colour  readily  if  it  be  too  long  in  the  chromic 
acid.  The  action  of  the  chromic  acid  on  the  tissues  is,  as  Dr. 
Eutherford  observes,  somewhat  analogous  to  the  process  of  tanning, 
with  which  all  of  you  are  familiar.  In  the  process  of  tanning  tk 
tannic  acid  forms  a  solid  substance  with  the  gelatine.  In  the  case 
of  the  hardening  of  nerve  tissue  by  chromic  acid  there  is  probahly 
an  analogous  change  produced. 

The  cord  then  is  placed  in  chromic  acid,  the  cerebrum  and  cere- 
bellmn  in  the  mixture  of  chromic  acid,  potassium  bichromate,  and 
water,  well  surrounded  with  fluid  and  kept  free  jfrom  dust.  After 
a  time,  varying  with  the  density  of  the  tissues,  they  become  of » 
yellowish  tinge,  quite  hard  and  not  yielding  when  gently  pressed 
between  the  fingers. 

The  hardening  fluid  in  the  case  of  the  cord  must  be  changed 
after  the  first  twenty-four  hours,  and  fresh  fluid  added,  and  abo 
changed  during  the  process  of  hardening  once  or  twice. 

In  the  case  of  the  cerebrum  and  cerebellum  the  strength  of  the 
solution  must  be  doubled  after  the  first  fortnight. 

Secondly^  with  regard  to  making  sections  of  the  hardened 
tissues. 

The  sections  are  sliced  by  means  of  a  razor,  with  or  without  • 
section  machine. 

Some  profess  to  make  sections  of  tissues  as  well,  or  better, 
without  machines  as  with  them. 

If  the  piece  of  tissue  be  aa  small  as  a  "  hean,^^  and  if  it  he 
embedded  in  a  hard  substance,  such  as  paraffin  or  wax,  a  machine 
may  be  dispensed  with,  although  even  in  this  case  the  use  of  the 
machine  is  advantageous.  If,  however,  we  desire  to  make  uniformlj 
thin  sections  of  the  entire  spinal  cord,  or  brain,  say  of  a  rabbit  or  t 
cat,  then  the  machine  is  of  great  service,  for  it  enables  one  to  cot 
slice  after  shce  the  same  thickness  with  a  rapidity  and  a  precttioii 
which  contrasts  very  agreeably  with  the  repeated  fEulures,  the  m^ 
of  time  and  tissue,  which  even  accomplished  histologists  experieoee 
when  they  do  not  use  a  machine  in  these  cases. 

The  indicator  for  graduating  the  thickness  of  the  sections,  and 
the  freezing  apparatus,  which  act  perfectly,  are  Dr.  Butherfovd's 
modifications  of  Mr.  Stirling's  macnine.  The  machine  made  I7 
Hawksley  has  been  materially  altered  by  Dr.  Butherfoidy  and  the 
only  machine  approved  by  him  is  made  by  Baker. 

The  tissue  is  embedded  in  the  macnine  in  a  mixtue  of  laid 
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1  part,  panifliu  5  parts.  This  inixtun.'  flows  all  roiinJ  it  and  so 
supports  it. 

It  is  better  than  wax  and  oil  when  a  machine  is  used,  because 
the  latter  shrinks  so  much  when  it  cools  that  it  becomes  loose  in  the 
box  of  the  machine. 

The  miztnre  is  heated  in  a  water-bath,  and  ponred  into  the  hole 
of  flie  machine,  and  the  tissue,  previously  placed  in  absolute  alcohol 
fer  ten  minutes,  is  placed  in  the  composition  by  means  of  forceps, 
and  held  there  till  it  cools  sufficiently  to  support  it. 

"When  the  composition  has  cooled,  sections  may  be  cut  by  moving 
a  razor  across  the  top  of  the  machine.  It  must  be  pushed  obliquely 
in  a  direction  away  from  right  to  left,  and  the  whole  section  must  bo 
cut  by  one  sweep  of  the  razor.  A  flat  hyiife  is  never  used.  An 
ordinary  razor  does  very  well,  if  its  back  bo  ground  quite  straight.  It 
is  important  that  both  surfaces  of  the  blade  should  bo  concave.  The 
concavity  of  the  surface  which  is  below,  when  the  razor  is  used  in 
the  machine,  permits  of  the  fiice  of  the  knile  being  kept  closely 
applied  to  the  brass  table  on  the  top  of  the  machine,  while  the  con- 
cavity in  the  upper  surface  permit  of  the  presence  of  a  pool  of 
spirit  or  other  fluid  for  the  shce  of  tissue  to  float  over.  The  razor 
must  be  kept  wet  with  methylated  spirit  or  absolute  alcohol.  The 
finest  sections  are  made  by  wetting  the  razor  with  absolute  alcohol ; 
bat  for  ordinary  purposes  methylated  spirit,  or  even  water,  answers 
&irly  well.  The  sections  are  transferred  from  the  knife  to  spirit  or 
mto,  and  any  adherent  paraffia  is  got  rid  of  by  gently  moving  them 
lonnd  and  round  with  a  camel-hair  pencil  and  pouring  off  the  fluid 
with  the  floating  paraffin.  They  are  then  washed  m  water  and 
phoed  for  half  an  hour  in  a  1  per  cent,  solution  of  bichromate  of 
potassium  in  water,  and  are  then  ready  for  staining. 

Thirdly^  with  regard  to  the  staining  of  the  tissues. 

By  staining  the  brain  and  spinal  cord  the  structure  is  rendered 
dearer  than  if  tliey  are  examined  without  being  stained.  I  propose 
only  to  deal  with  the  staining  by  carmine. 

Various  solutions  of  carmme  have  been  proposed,  and  after  very 
many  trials  of  the  different  solutions,  it  was  found  that  a  modifica- 
tion of  the  fluid  proposed  by  Dr.  Beale  was  best.  The  fluid  re- 
commended by  Dr.  Beale  has  this  disadvantage,  with  regard  to  the 
staining  of  nerve  tissue,  however,  in  that  it  is  much  too  strong, 
and  that  it  stains  everything  evenly.  Thus,  for  instance,  when  a 
cord  is  placed  in  it,  the  parts  are  all  coloured  alike,  and  con- 
seqnently  the  white  substance  of  Schivann,  instead  of  presenting 
an  nnooloured  ring  round  the  coloured  axial  cylinder,  is  coloured 
like  the  latter,  and  can  with  difficulty  be  differentiated  from  it,  gives 
the  appearance  which  would  lead  you  to  suppose  the  nerve  fibril 
was  ail  of  one  composition.  And  the  nerve  cells,  instead  of  stand- 
ing holdly  oui,  are  fused,  as  it  were,  into  the  mass  of  the  ffretj 
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moMer.  The  feinlt,  then,  of  this  carmine  fluid  was,  for  nerre 
tissue,  that  the  different  structural  elements  were  not  sufficiently 
differentiated. 

Now  this  disadvantage  to  its  use  is  entirely  ^ot  rid  of  by  diluir 
ing  the  carmine  solution  with  water.  The  brilliancy  with  which 
the  sections  are  stained  is  also,  I  think,  very  much  increased  by 
using  the  diluted  carmine;  and  in  thas  place  I  may  mentios, 
that  there  is  a  certain  time  in  the  hardening  of  the  tissoe^  at 
which  time,  if  sections  are  prepared,  they  ^ve  much  more  farilliani 
staining  than  when  the  tissue  has  been  left  for  a  longer  period 
in  the  hardening  fluid ;  also,  they  do  not  take  so  long  a  time  to 
colour.  Hence,  the  longer  the  tissue  remains  in  the  hardening 
fluid,  after  a  certain  time,  varying  with  the  density  of  that  tiasiie, 
the  longer  do  the  sections  take  to  stain,  and  the  less  brilliant  is  the 
colouring. 

The  method  of  staining  is  as  follows : — The  sections  taken  txm 
the  i  per  cent,  solution  of  bichromate  of  potash,  and  washed  with 
water,  are  placed  in  the  diluted  carmine.  The  carmine  soluticm  is 
prepared  by  diluting  Dr.  BeaJe's  carmine  fluid  (composed  of  ca^ 
mine  10  grains,  strong  liquor  ammoniaa  ^  a  drachm,  glycerine  2 
ounces,  distilled  water  2  ounces,  absolute  alcohol  ^  an  ounce),  asMft 
times  with  distilled  water,  and  filtering  after  dilution.  It  is  best 
to  have  a  large  quantity  of  the  carmine  solution  in  which  the 
sections  are  placed.  They  must  be  kept/re6  from  dusty  by  coTe^ 
ing  the  vessel. 

The  period  of  immersion  in  the  carmine  solution  varies  xnudL 
It  is  from  one  to  twenty-four  or  even  forty-eight  hours,  dependini 
on  the  length  of  time  the  tissue  has  been  in  the  hardening  flmit 
and  the  degree  of  coloration  required.  The  sections  ought  to  be  re- 
peatedly examined  to  ascertain  whether  they  are  sufficiently  oolomel 

When  they  are  coloured  enough,  the  carmine  solution  is  pooel 
off,  and  the  sections  are  washed.  This  is  done  by  filling  the  vead 
with  distilled  water,  stirring  the  sections  round  very  gently  with  i 
camel-hair  pencil,  and  pouring  the  wator  off.  This  is  repeated  two 
or  three  times.  The  pigment  is  then  fixed  in  the  sections  by  ii^ 
mersing  them  in  rectined  spirit  of  wine^  in  which  they  may  be  ksfit 
till  mounted. 

It  may  be  of  service  to  communicate  to  you  a  somewhat  usefid 
hint  with  regard  to  carrying  the  unmounted  sections  about  with 
YOU.  That  IS,  pour  off  the  spuit,  otherwise  the  sections  wiU  he 
broken  to  pieces  by  friction  one  upon  another.  At  the  end  of  fon 
journey  replace  the  spirit 

Lastly y  with  regard  to  mounting  the  sections.  Having  oUaiiwi 
your  sections  and  stained  them,  the  next  thing  to  be  done  is  te 
mowfd  them,  so  as  to  preserve  them  permanently.  They  may  he 
mounted  in  Canada  balsam  or  dammar  resin. 
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B^»e  being  monnted,  however,  they  require  to  be  clarified, 
w,  in  other  wtnds,  rendered  tratuparml,  which  ib  done  hj 
neuiB  of  creosote  or  oil  of  ehvet,  or  oH  of  furpenHne.  The 
H  of  ehcee  is  the  best  darifying  medium.  Before  ngmg  the 
H  efdovet  or  other  cbttitying  media,  all  water  most  be  remored 
ntm  the  sections.  This  is  done  hj  immetsing  them  in  abeolnte 
Icohol.  Place  the  sections  in  a  watch-glass  containing  absolnte 
kobol,  in  order  thoronghly  to  get  rid  of  all  water.  Then  place  a 
ution  on  a  slide,  and  incline  it  to  one  side  so  as  to  diain  off  the 
loohoL  Allow  the  section  to  become  sodden  bat  not  too  dry,  then 
isinoate  a  drop  of  clove  oil,  by  means  of  a  small  sable-hair  brush 
Older  the  section.  (Sable  being  stiffcr  than  camel  hair,  is  prefer- 
Ue  for  this  pnrpoee.)  Care  mnst  be  taken  not  to  allow  any  of  the 
il  of  cloves  to  mn  over  the  upper  enr&ce  of  the  section  at  first, 
ill  all  the  abeolnto  alcohol  has  been  driven  off  into  the  air. 

If  the  oil  of  cloves  has  gone  over  the  upper  surface  of  the  pre- 
uation  before  the  moisture  (driven  off  by  the  abeolnte  alcohol) 
as  disappeared,  yon  have  a  cloudiness  dn  your  preparation  on 
lonntiDg  it  in  the  dammar.  When  all  the  moistTire,  therefore, 
■B  been  driven  off,  a  drop  of  oil  of  cloves  is  placed  on  the  upper 
ntfitce  of  the  preparation,  and  it  is  examined  with  a  low  power  oflen, 
1  KB  if  it  has  become  perfectly  transparent.  You  then  soak  up 
tie  snperfluouB  oil  of  cloves  with  bUmlotis  paper,  or,  if  there  ib  no 
lager  of  injuring  the  preparation,  transfer  it  to  another  slide  on 
Aich  is  placed  a  drop  of  dammar  or  Canada  haham  (dried  and 
QHolved  in  benzole  or  turpentine),  and  place  the  covering  glass  on 
Im  {reparation.  To  keep  the  covering  glass  in  its  place  until  the 
Inunar  has  dried,  a  spring  clip  may  be  used. 

I  may  now  be  permitted  to  give  you  a  reiumi  of  this  compli- 
ited  process. 

First,  then,  the  tissue  is  placed  in  methylated  spirit,  then  in 
he  hardening  fluids, — chromic  acid  in  the  case  of  the  cord, — 
hvomic  acid  and  hichromato  of  potassium  in  the  case  of  the  cere- 
mm  and  cerebellum.  When  hard  enough,  sections  are  cut  (the 
MOT  being  wetted  with  spirit),  placed  for  half  an  hour  at  least  in 
lotassium  bichromate,  washed  with  water,  transferred  to  Dr.  Beale's 
•nnine  fluid  diluted  seven  times  with  water.  When  stained 
ooagh,  washed  with  water,  and  spirit  added,  in  which  they  are 
ispi  till  mounted  by  means  of  absolute  alcohol,  oil  of  cloves,  and 
lanunar.  The  Beotiona  must  always  be  manipnlated  with  camel- 
air  brushes. 

I  now  come  to  the  Second  Division  of  my  enbject,  namely,  the 
Bopuation  of  the  brain  and  cord  when  hardening  fluids  are  not 

The  hrain,  in  pieces  the  axe  of  a  pea,  when  fresh  may  be 
ihofldatonoeiQDr.Beale'scarmine  fluid  dilated  seven  times;  when 
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snfficientl J  stained  a  portion  of  it  maj  be  transferred  to  a  slide,  and 
teazed  out  with  needles  in  add  glycerine  Tthat  is,  glycerine,  1  omioe, 
hydrochloric  acid,  2  drops).  A  cover  glass  is  ^en  pnt  on,  and 
pressure  exerted.  This  may  be  very  eamly  obtained  by  means  of  a 
strong  spring  cUp.  It  is  well  not  to  mount  the  preparation  per- 
manently for  a  few  days.  By  this  method  you  get  yeiy  good 
preparations  of  the  cells  of  the  grey  matter.     (I>r.  Beale.) 

The  cord.  If  the  cord  is  fresk  it  is  quite  stiff  enough  to  allow 
of  sections  being  cut  without  a  machine.  They  are  placed  for  half 
an  hour  in  a  ^  per  cent,  solution  of  bichromate  of  potash.  Stained 
with  carmine,  and  mounted  in  -dammary  in  the  same  manner  as 
the  sections  of  hardened  cord. 

Dr.  Butherford  finds  the  method  of  freezing  of  great  service  in 
the  examination  of  the  fresh  brain  and  spinal  cord.  The  sections 
cut  &om  the  frozen  tissue  are  coloured  in  the  dilute  carmine,  and 
then  teazed  or  mounted  in  glycerine  1  ounce,  hydrochloric  acid 
2  minims,  or  glycerine  1  ounce,  glacial  acetic  add  5  minima. 
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NEW  BOOKS,  WITH  SHORT  NOTICES. 


hB,re  been  compelled,  owing  to  pressure  on  onr  space,  to 
>iit "  for  the  present  month  notice  of  the  following  works : — 

Microscope  and  Microscopical  Technology,  by  Dr.  Frej. 
ed  by  Dr.  R.  Cutler. 

ual  of  Human  and  Comparative  Histology.      Edited  by  S. 
.     Translated  by  H.  Power,  M.B.     Vol.  III. 
nrimental  Researches  on  the  Causes  and  Nature  of  Hay-Fever, 
.  Blackley,  M.R.C.S. 

lanual  of    Pathological   Histology,  by   Dr.   E.   Rindfloish. 
and  II.     Translated  by  E.  B.  Baxter,  M.D. 

Philosophy  of  Evolution :  An  Actonian  Prize  Essay,  by 
jowne,  M.R.C.S.,  Lecturer  on  Physiology  at  the  Middlesex 
L;  and 

le  des  Sciences  Mcdicales  en  France  et  k  TEtranger,  dirig6 
rges  Hayem.     Tome  I.,  No.  1. 


PROGRESS  OP  MICROSCOPICAL  SCIENCE. 


Development  of  Cancer, — In  a  late  number  of  Virchow's 
,'  Dr.  Carmalt  records  the  results  of  the  examination  of  three 
latous  tumours,  removed  from  the  skin  of  the  nose,  the  cheek, 
eyelid.  Thiersch,  in  his  work  on  cancer,  has  pointed  out  that 
[lelial  cells  of  the  sebaceous  and  sweat  glands,  and  especially 
9  of  the  rete  Malpighii,  are  often  the  point  of  departure  for 
f  the  skin,  and  he  casually  includes  the  epithelium  and  the 
icles  in  the  same  category.  In  the  hair-follicles  Dr.  Carmalt 
>t  only  an  increase  of  the  outer  layer  of  epithelium,  but  also 
)  from  the  follicles,  diverticula  lined  with  epithelium,  pene- 
bhe  connective  tissue  to  various  depths  and  in  various  direo- 
A.  section  made  either  obliquely  or  parallel  to  the  axis  of  the 
and  passing  through  the  diverticula,  gave  exactly  the  appear- 
ihe  ordinary  cancer-alveoli,  filled  with  epithelial  cells.  In 
^reparations,  it  was  possible  to  see  the  alveolar  groupings  of 
)  pass  into  long  processes  lined  with  epithelium,  which,  again, 
into  the  hair-follicle ;  so  that  the  appearance  was  that  of  a 
f  acinous  glands  with  their  excretory  duct.  Other  sections 
d  a  still  more  complete  picture,  viz,  the  enlarged  follicles  and 
fidioots,  the  alveolar  groups  of  epithelial  cells,  evidently  in 
on  with  the  follicular  offshoots,  and  lastly,  isolated  epithelial 
aitaated  more  deeply  in  the  tissues,  and  showing^  he  ordinary 
m  of  cancer-alveoli.  Carmalt  thinks  it  is  hardly  to  be  doubted 
ie  isolated  cancer-alveoli  were  also  originally  in  continuity 
'  hau>-follicleB  and  their  diverticula. 

D  2 
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The  Microscope  in  Leprosy, — This  is  a  subject  which  has  been  gone 
into  yery  fully  by  Dr.  Carter,  of  Bombay,  in  his  paper  this  year  rod 
before  the  Royal  Medical  and  Chirurgical  Society.  After  dealing  with 
some  of  the  more  medical  portions  of  the  subject,  it  stated  that  the 
structural  changes  observed  are  due  to  exudation  or  deposit  in  the 
skin  and  appertaining  nerve-trunks  of  a  firm,  translucent,  colourless,  or 
pale-reddish  material,  which  may  be  distinguished  by  the  borrowed 
terms  hyalin-fibroid  and  hyalin-granular.  As  regards  the  skin,  ood- 
junctiva,  and  adjacent  mucous  membrane  of  the  mouth  and  larynx,  this 
deposit  (here  hyalin-granular)  first  appears  within  or  immediatelj 
beneath  the  membrane  proper ;  accessory  organs,  and  even  the  blood- 
vessels, are  secondarily  involved,  but  it  has  been  noticed  that  the 
tactile  corpuscles  disappear  before  other  less  sentient  elements.  As 
regards  the  nerves,  this  deposit  (here  hyalin-fibroid)  first  appears  be- 
tween the  individual  nerve-tubules,  and  within  their  sheath — i.  e.  the 
neurilemma  of  the  funiculus ;  the  outer  envelope  of  connective  tissue 
is  hardly  changed.  By  accumulation  of  the  new  material  the  tnbnles 
are  separated,  compressed,  emptied,  and  eventually  destroyed.  The 
microscopic  characters  of  this  leprous  deposit  are  then  referred  to. 
The  material  looks  exudative,  but  may  be  derived  from  proliferatioD 
of  connective-tissue  corpuscles ;  it  undergoes  slight  development,  aod 
is  susceptible  of  degeneration.  In  sixteen  autopsies  of  lepers  con- 
secutively dying  in  hospital,  no  trace  of  deposit  was  noticed  in  the 
muscles,  bones,  or  any  of  the  viscera.  The  brain  and  spinal  oord 
were  wholly  free  from  such  deposit,  <fec. 

Regeneration  of  the  Epithelium  inihe  TFe5  of  a  Frog^$  J'oo*.— Dr. 
Klein,  of  the  Brown  Institute,  gives  an  excellent  account  of  Biefia- 
decki  8  recent  experiments  on  the  above  subject.  He  says  that  he  oBes 
the  web  of  the  frog.  The  animal,  slightly  curarised,  is  placed  on  a 
glass  plate,  its  web  is  stretched  over  a  cork  ring  fixed  on  the  plate^ 
and  a  small  drop  of  cantharidal  collodion  is  allowed  to  ^<yw  over  tbi 
edge  of  the  web,  so  that  it  affects  both  surfaces  near  the  edge.  Hm 
part  which  is  to  be  observed  is  covered  with  a  small  thin  glass,  a  sofi- 
cient  quantity  of  solution  of  sulphate  of  sodium  or  common  water 
having  been  poured  on  the  web.  It  can  be  examined  under  a  magni* 
fying  power  of  300-450.  After  two  hours,  the  epidermis  of  the  part 
to  which  the  cantharidal  collodion  had  been  applied  is  raised  as  a 
blister,  and  the  blood-vessels  of  the  cerium,  arteries,  and  veins,  as  well 
as  capillaries,  appear  to  be  somewhat  dilated.  The  upper  wall  of  ftt 
blister  consists  either  only  of  the  epidermis,  or  of  the  epidermis  and 
the  superficial  layers  of  the  rete  Malpighii,  or  it  oonsists  of  the  whole. 
epithelium.  In  any  case,  the  wall  of  the  blister  must  be  removied 
entire  with  great  care.  The  most  suitable  cases  for  observatioii  ew 
those  in  which,  after  the  removal  of  the  blister,  the  true  oorivm  if 
exposed,  and  the  circulation  in  the  blood-veasels  is  unchanged.  The 
regeneration  of  the  epithelium  takes  place  thus : — Soon  alter  the  ie» 
moval  of  the  blister,  the  blood-vessels  become  dilated,  the  oolourleei 
blood-corpuscles  accumulate  first  in  the  veins,  then  also  in  tht  capil- 
laries, and  an  abundant  emigration  of  them  follows.  After  nx  or 
eight  hours  the  cerium  contains  numerous  groupa  of  ooldwrleM  cor» 
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poaolei  in  the  neigbbonrhood  of  the  blood-TCBsels.  On  obBerring 
cmietaHj  for  aome  time  the  border  of  tbo  oxpoaed  corium,  the  coloniy 
leoB  ooipuBcles  whioh  have  emigrated  from  the  blood-Teaaels  nearest  to 
the  edge  are  readily  seen  to  migrate,  with  very  active  amceboid  mov^ 
monts,  to  the  edge,  where  they  rise  gradually,  one  after  the  other, 
Eceely  to  the  snriace.  After  a  certain  time  isohitcd  groups  of  colonr- 
le«  oorpnaclee  are  ioTmd  on  the  free  soriace  of  the  edge  of  the  connm, 
peifoimiiig  lively  movements.  8000,  however,  they  become  flat,  sharply 
oatlined,  Uioir  protoplasm  traoBparent,  and  their  nuclei  leas  marked. 
Two  or  three  hours  afterwardB  the  whole  edge  of  the  corium  i§  covered 
with  one  hiyer  of  such  cells.  A^r  the  whole  defect  of  the  epithelium 
it  filled  np  by  that  layer,  the  cells  become  again  Ices  sharply  outlined, 
and  the  corimn  eeems  to  be  covered  by  a  homogeneous  substance  in 
which  nuclei  become  visible,  gradually  progressing  &om  the  peripheral 
parts  towards  the  centre.  In  the  course  of  the  following  hours,  below 
that  layer  a  second  one  is  formed  by  emigrated  colourless  corpuscles, 
and  then  a  third  one ;  at  the  same  time  the  cells  of  the  layer  first 
formed  enlarge,  become  more  stiff  and  £at.  Isolated  cells  are  always 
■Ofin  to  migrate  &om  the  depth  towards  the  free  surface  through  those 
layers.  After  twenty-four  hours  the  defect  is  filled  by  several  layers 
of  cells,  the  thickness  of  the  layers  being  generally  greater  than  that 
at  the  old  epithelium  in  the  neighbourhood,  as  the  cells  of  the  new 
Mtithelium  are  softer  and  less  flattened  than  the  cells  of  the  furmer. 
&tween  the  cells  of  the  new-formed  epithelium  pigmeut-cells  make 
their  appearance.  These  originate  from  two  sources :  first,  from  the 
laanched  pigment-cells  that  arc  to  be  found  generally  in  the  opithe- 
Bmn  of  the  web  ;  and,  secondly,  from  the  pigment-cells  of  the  corium, 
Aa  ifigards  the  first  source,  it  ie  to  be  noticed,  according  to  Biesiadccki, 
that  the  interepithelial  broached  pigment^ells  of  the  neighbourhood 
tl  the  defect  become  amceboid,  undergo  division,  and  while  somo  of 
flteir  ofbprings  remain  amongst  the  cells  of  the  old  epithelium,  some 
other  ones  migrate  away  between  the  cells  of  the  now-formed  epitho- 
Ham.  Biesiodecki  takes  it  as  probable  that  pigmont-colls  which  are 
to  be  found  lyin^  round  the  blood-vessels  of  the  corium  become  also 
■nueboid,  and  migrate  towards  the  eurlaco  between  the  colls  of  the 
new  epithelium.  Two  important  facts  arc  still  to  be  mentioned  re- 
lating to  the  regeneration  of  the  epithelium.  First,  if  in  the  forma- 
tioii  of  the  blister,  the  deepest  layer  of  the  reto  Malpighii  be  left  on 
the  coriom,  that  layer,  after  the  removal  of  the  blister,  is  generally 
laised  and  removed  l>y  the  subsequent  exudation.  Secondly,  the  old 
epithelial  cells  in  the  immediate  neighbourhood  of  the  defect  do  not 
Djidergo  any  active  changes.  Those  two  points  stand  in  very  sharp 
oootrast  to  the  doctrine  commonly  hold  ;  namely,  that  in  the  process 
of  regeneration  of  epithelium,  the  new-formed  epithelial  colls  are 
the  rMult  of  proliferation  of  the  deepest  epithelial  cells  which  have 
been  lef^  or  of  those  which  border  the  defect. — The  Medical  Record, 

The  Mode  o/"  FeriHixaiion  in  iht  Qramet. — An  American  writer  says 
that  Profeaaor  HUdebrand,  of  Freiburg,  recently  made  to  the  Berlin 
y  a  detailed  communication  on  this  subject.    He  shows  that 
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there  is  an  entire  series  of  steps  from  the  completely  diodoious  armgo- 
ment  to  that  in  which  self-fertilization  is  the  role  even  if  it  Las 
exceptions.  There  are,  for  instance,  some  examples  of  dioedous 
grasses,  then  a  number  of  monoecious,  after  which  follow  some  with 
both  hermaphrodite  and  staminate  flowers,  where  the  latter  only  am 
serve  for  crossing;  then,  in  greater  number,  grasses  with  purely 
hermaphrodite  flowers;  in  some  of  which  the  pistil  develops  before 
the  anthers ;  in  others,  where  the  pistil  and  anthers  develop  simiil- 
taneously,  tiie  dischaige  of  pollen  from  the  anthers  lasts  for  ao 
appreciably  longer  time ;  but  there  are  some  cases  where  the  piftO 
and  anthers  appear  to  develop  together  and  have  the  same  duration, 
but  yet  under  such  conditions  that  the  pollen  can  reach  the  pistil  only 
with  difficulty. '  And  Anally  some  grasses  in  which  close  fertilization 
is  not  avoided,  but  actually  occurs  in  a  large  proportion  of  cases,  and 
even  preponderates;  yet  even  in  these  instances  occasional  cro«- 
fertilization  does  not  appear  to  be  excluded.  So  that  fertilization  is 
grasses,  as  in  other  fainilies  of  plants,  must  be  studied,  species  by 
species,  and  wo  cannot  apply  our  observations  of  one  species  to  another 
species  oven  of  the  same  genus.  Thus  the  genera  Hordeum^  Avena^ 
and  Triticum  exhibit  great  diversities  in  respect  to  fertilization  in 
their  several  species. 

The  Structure  of  Striped  Muscular  Fibre. — ^Mr.  E.  A.  Scha^or  hii 
communicated  to  the  Boyal  Society  at  one  of  its  recent  sittings,  a 
paper  on  the  above  subject,  which  is  of  so  much  importance  that  it 
almost  promises  to  completely  revolutionize  histological  science.  The 
author,  after  premising  that,  owing  to  the  rapidity  with  which  changes 
set  in  after  death,  the  subject  in  question  can  only  properly  be  worked 
out  whilst  the  muscular  fibres  are  still  living,  the  author  proceeds  to 
give  the  result  of  his  investigations  of  the  tissue  in  this  condition. 
The  animal  employed  was  the  common  large  water-beetle,  the  muscles 
of  the  legs  being  taken.  These  were  examined  entirely  without  addi- 
tion, being  either  teazed  out  upon  a  glass  slide  in  the  ordinary  waj 
and  covered  with  thin  glass,  or  else  prepared  upon  the  latter,  whieli 
was  then  inverted  over  a  ring  of  putty  after  the  method  introduced  by 
Strieker.  The  author  describes  a  muscular  fibre  as  consisting  of  a 
ground-substance  appearing  at  first  sight  to  be  formed  of  two  distinol 
substances  (the  one  dim,  the  other  bright  in  aspect,  which  are  arranged 
in  alternating  disks  disposed  in  successive  series,  with  their  planes  at 
right  angles  to  the  axis  of  the  fibre)  and  of  a  vast  number  cdT  minafts 
rod-like  particles,  to  which  he  appbes  the  term  fnusde-TodSy  which  are 
closely  arranged  side  by  side  and  parallel  to  the  axis  of  the  fibre,  so 
as  to  form  by  their  juxtaposition  as  many  series  as  there  are  disks  of 
dim  substance  in  the  fibre.  The  main  part  or  shaft  of  each  muscle- 
rod  is  imbedded  in  and  traverses  a  disk  of  dim  substance,  while  the 
ends,  which  are  enlarged  at  the  extremity  into  little  knobis  or  headsi 
extend  into  the  bright  disks.  These  little  knobs  it  is  which  give  the 
appearance  of  the  line  of  dots  which  has  long  been  described  as  existing 
in  the  middle  of  each  bright  stripe ;  when  the  fibre  is  aomewhat  ex* 
tended  this  line  appears  double,  owing  to  the  separation  of  the  hcadf 
of  the  two  successive  series  of  muscle-rods  which  meet  in  the  aiiddk 
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of  the  diak  of  bright  Hnbstaiic«.  The  author  describes  th«  rods  as 
differing  aomewhst  both  in  reh^tive  position  and  in  form,  these  differ^ 
ences  being  accompanied  by  correepoiiding  changes  in  the  appearance 
at  the  ground- sabetenoe.  The  principal  changea  are  those  of  form. 
Thna,  in  what  the  author  is  inclined  to  regard  as  the  state  of  absolnto 
test,  the  rodH  are  nniformly  cylindrical  without  terminal  enlargements; 
in  this  case  only  a  longitudinal  fibrillation  is  to  be  seen  in  the  fitn«, 
all  trace  of  transrerse  striping  having  disappeared.  In  the  noimal 
state  of  slight  tenaion,  however,  the  rod-heads  mako  their  appearance, 
and  with  them  the  bright  substance  by  which  they  arc  snrronnded,  so 
that  the  dim  gronnd-Bnbstance  now  presents  a,  transversely  striated 
aspect.  In  contraction  of  the  mnscle  the  heads  of  the  rods  become 
enlarged  at  the  expense  of  the  shaft,  the  extromitioB  of  each  muscle- 
rod  thoB  approaching  one  another:  the  enlarged  heads  being  closely 
applied  both  to  the  neighbouring  ones  of  the  same  scries  and  to  those 
(rf  the  next  series  which  meet  them  in  the  bright  stripe,  the  line  of  dots 
now  appears  as  a  dark  transverse  band  with  bright  borders.  As  the 
contraction  proceeds,  and  these  dark  bands  approach  one  another,  the 
bright  bordem  encroach  upon  the  dim  stripe,  which  finally  disappears, 
BO  that  its  phwe  is  taken  np  by  a  single  transverse  bright  stripe. 
Consequently  contracted  mnscle  shows  alternate  dark  uid  bright 
atripes;  the  former,  however,  are  in  this  case  dne  to  the  enlarged 
jiixtap<»ed  extremities  of  the  rods,  the  light  on  the  other  hand  being 
mainly  composed  of  the  ground-substance  which  has  become  accumu- 
lated in  the  intervals  between  their  shafts.  After  giving  a  description 
of  the  appearances  observed  in  transverse  section,  when  examined  m 
Om  normal  state  without  addition,  and  after  the  consideration  of  those 
iridch  are  met  with  in  sections  &om  frozen  muscle  examined  in  \  per 
cent,  solution  of  common  salt,  and  which  have  been  described  by 
Cohnheim,  the  author  proceeds  to  consider  the  nature  of  the  ground- 
■ubstance,  and  more  especially  the  transversely  striated  appearance 
which  it  ordinarily  presents.  He  gives  it  as  his  opinion  that  the 
gronnd-substance  is  in  reality  nniform  in  nature  throughout,  and  that 
the  bright  bands  which  cross  it  are  duo  to  an  optical  effect  produced 
by  tfte  presence  of  the  globular  heads  of  the  muscle-rods,  which  have 
a  different  re&activo  index  &om  that  of  the  ground- substance.  That 
■nch  an  explanation  is  possible,  is  shown  by  the  examination  of  minute 
oil-slobules  imbedded  in  gelatine,  which  appei^  under  the  microscope 
as  dark  spots  with  a  bright  surrounding,  the  juxtapositien  of  sovetul 
Buch  dots  giving  the  effect  of  a  bright  band.  That  the  bright  trans- 
verse bands  in  mnscle  are  similarly  produced  by  the  juxtaposition  of 
the  rod-heads  would  appear  &om  the  following  amongst  other  con- 
■iderations : — 

1.  Where  the  rod-heads  are  smaller  the  bright  bands  are  corre- 
Bpondingly  narrower. 

2.  Where  the  rod-heads  have  become  merged  into  the  shafts,  so  as 
no  longer  to  be  seen  as  distinct  objects,  the  bright  transverse  stripes 
Itave  idao  entirely  disappeared. 

8.  When  in  contraction  the  rod-heads  enlarge  and  encroach  on  the 
shaft,  their  bright  borders  accompany  them  and  ^icroaoh  on  the  dim 
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substance,  so  that  at  last  all  appearance  of  dimness  beoomes  entiiely 
obliterated,  the  bright  borders  becoming  blended  in  the  middl& 

4.  The  part  of  the  muscle-rod  where  the  head  joins  the  shaft  ii 
rendered  indistinct  bj  the  brightness  around  the  roli-liead ;  wheren 
if  this  brightness  were  inherent  in  the  ground-substanoe,  this  ptct  oC 
the  rod  would  stand  out  all  the  darker  by  the  contrast. 

5.  The  appearance  of  a  transverse  section  is  corroborated ;  for  m 
this  case  the  rod-heads  are  seen  so  dose  together  that  the  optical  eflfeet 
of  any  one  would  become  merged  into  those  of  its  neighbours :  coufr- 
quentlj  the  whole  of  the  intermediate  substance  would  appear  bri^; 
and  this  is  actually  found  to  be  the  case. 

6.  The  fsLct  that  both  the  dim  and  the  bright  substance  of  resting 
muscle  appear  doubly  refracting  would  seem  to  indicate  that  they  tie 
of  the  same  nature. 

The  author  then  proceeds  to  give  the  result  of  his  investigations  of 
the  appearance  of  muscle  under  polarized  light.     He  finds  that,  m 
regards  muscle  at  rest  when  placed  between  crossed  Niools,  the  whole 
fibre  appears  illuminated ;  in  the  contracted  state,  on  the  other  hand, 
the  appearance  is  presented  of  illuminated  stripes  with  dark  interraU 
The  latter  correspond  with  the  lines  formed  by  the  juxtaposition  of  the 
enlarged  ends  of  the  muscle-rods ;  these  consequentiy  are  singly  re- 
fracting (isotropous),  and  so,  in  all  probability,  are  the  shafts  of  the 
muscle-rods ;  they  do  not,  howeyer,  stand  out  as  black  streaks,  siDoe 
they  are  surrounded  by  doubly  refracting  (anisotropous)  sround-siib- 
stance,  and  are  illuminated  by  the  light  which  has  preyiouuy  trayened 
this.    In  the  same  way  it  may  readily  be  understood  why,  in  the  rest- 
ing muscle  also,  the  rods,  although  isotropous,  do  not  appear  as  sndu 
The  conclusion,  then,  that  the  author  arriyes  at  on  this  point  is  that 
the  whole  of  the  muscular  fibre  is  anisotropous,  with  the  exoeption  of 
the  muscle-rods.    Various  obseryers  are  then  quoted  in  support  of  the 
accuracy  of  the  description  giyen ;  and  the  probability  is  pointed  oo^ 
and  supported  by  an  obsoryation  of  Prof.  Briicke,  that  in  all  cases  in 
which  alternating  disks  of  isotropous  and  anisotropous  subetanees  an 
obseryed,  the  muscular  fibre  is  in  a  state  of  contraction  (although  not 
necessarily  shortened) — that  is  to  say  that  the  anisotropous  sabstuoe 
has  become  accumulated  between  the  shafts  of  the  rods,  the  isotn^KMB 
disks  being  due  to  the  rod-heads,  between  which  there  is  no  peroeptiUe 
amount    of    anisotropous    substance   left  remaining.       The   author 
concludes  the  paper  by  offering  a  conjecture  as  to  the  nature  of  the 
substances  which,  according  to  his  description,  compose  the  proper 
substance  of  muscle,  and  as  to  the  probable  mode  in  which  the  eon- 
traction  is  effected.    He  is  inclined    to   regard    the    intermediate 
ground-substance  as  the  true  contractile  part,  and  thinks  that  it  may 
be  allied  in  nature  to  ordinary  protoplasm,  the  rods,  on  the  other 
hand,  being  elastic  structures,  and  merely  senring  to  restore  the  fibre 
to  its  origmal  length. 


NOTES  AND  MEMORANDA. 


Melbovme,  Aastnlu,  wlio  dgns  himeelf  H.  H.  bu  written  a  letter  to 
'  Vfttnre,'  of  Juno  5,  maJdng  some  sensible  inqnitiee  on  the  eubjeot  of 
miaroacopic  powen.  We  thinlE  the  letter  so  likely  to  intereet  certain 
of  OUT  readers  that  we  reprodnce  it  in  full.  The  writer  says  : — I  am 
fblloffisg  np  some  investigations  and  experiments  in  which  I  require 
oertain  data,  which,  however,  I  cannot  at  present  orriTe  at,  not  being 
in  posaeasion  of  aufficientlf  delicate  and  exact  instrumental  appliaaoea. 
Tbe  information  which  I  now  desire  tu  elicit  from  some  more  ex- 
perienced observers  than  myself  is  of  such  importance  as  to  be  both 
aaefnl  and  interesting  to  many  of  your  readers,  and  I  therefore  crave 
yonr  insertion  of  this  communication.  The  information  I  require  is 
all  Hie  more  importantag  having  a  bearing  upon  many  queBtiuns  which 
are  now  attracting  pnblic  attention,  such  as  spontaneous  generation, 
the  initial  stage  and  transitional  forms  of  living  organisms,  also  various 
reieorches  in  experimental  phyucs,  chomistiy,  &c,  I  desire  to  arrive 
at  the  following  data  : — 

1.  What  is  the  estimated  dimensions  of  most  minnl«  particles  of 
imUct  which  can  be  visible,  under  any  circumstances  or  conditions, 
under  the  highest  powers  of  the  microeoope  ?  I  leave  ont  of  considera- 
tion (tmder  t^  head)  the  question  whether  such  matter  is  living  or 
JImil,  organic  or  inorganic,  or  in  fact  regardless  of  any  of  its  properties 
wliAtever  except  its  mere  visibility  as  a  minute  portion  of  matter. 
SoBB  obaervers  speak  of  visible  particles  jgo'innT^fa  '^^  aooWv'^  ^^'^'^ 
iaeh  diameter ;  this  is  surely  near  the  limit. 

8.  What  is  tbe  best  or  most  accurate  method  of  arriving  at  an 
twtitnstT  of  the  dimensions  of  such  minute  objects  as  are  too  small  to 
admit  of  actual  measurement  by  any  of  the  appliances  now  in  use? 
BimT  microBcopist  knows  from  experience  that  objects  may  be  dis- 
tinctly visible,  not  as  a  mere  point,  but  having  an  appreciable  dia- 
meter, and  yet  be  too  minute  for  actual  measurement  to  any  degree  of 
•oonracy. 

3.  Have  the  most  recently  oonstructcd  microscopic  objectives,  such 
as  tbe  ^th  or  Jjth,  any  advantages  over  the  ^'^th  or  ^th  inch  objec- 
tives in  the  determination  of  the  data  above  referred  to  ?  and  luve 
immersion  lenses  any  advantage  in  this  respect  ?  I  find  some  dificronoe 
of  opinion  on  this  point.  Some  microscopista  consider  that  a  really 
first-class  ^th  with  the  use  of  deep  eye-pieces  will  enable  us  to  see 
anything  whatever  which  can  be  seen  by  any  other  objective  of  shorter 
fbons.  On  the  other  hand,  it  is  evident  that  a  great  number  of  tho 
moat  enwrienced  microscopists  think  otherwise ;  and  from  the  very 
&ct  of  their  purchase  of  such  expensive  high  powers,  argue  that  such 
lenses  are  found  to  supply  what  other  powers  cannot  accomplish.  It 
ttppemn  to  me  that  there  is  too  much  of  vague  and  indefinite  assertion 
in  regard  to  the  comparative  powers  and  qualities  of  microscopic  objoc- 
tivea,  and  it  is  very  desirable  that  sumo  more  definite  results  should  be 
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arrived  at.  With  what  predudon  and  aocaraey  the  resolta  of  Mtrono- 
mical  obseryatioDB  are  made  t  and  taking  into  consideration  that  many 
of  these  reenlts  are  obtained  by  different  methods  of  observation,  using 
different  instruments,  and  by  different  observers,  it  is  astonishing  ihat 
the  discrepancies  and  errors  of  observation  are  so  smalL  It  is  genenlly 
admitted  that  the  microscope  is,  to  say  the  least,  equally  perfect,  if  not 
more  so,  than  the  telescope ;  and  we  should  therefore  expect  a  0QtT&* 
spending  degree  of  accuracy  in  the  results  of  microscopical  obeenir 
tions.  There  are  no  doubt  many  who,  like  myself,  have  hitherto 
worked  with  only  the  medium  and  low  powers,  but  wish  to  be  posseesed 
of  the  improved  objectives  of  high  power,  but  from  want  of  suffident 
information  it  is  difficult  to  make  a  suitable  choice. 


COEEESPONDENCK 


A  MOST  Un-editobial  Expression  ot  Opinion. 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal' 

Padnal  Hall,  Chadwell  Heath,  Ebbb, 
May  24,  1873. 

Sm, — As  another  result  of  sending  the  Tolles'  yi^th  for  the  w^eaAxn 
experiment,  my  attention  has  been  called  to  an  editorial  article  appearing 
in  the  *•  Lens '  for  April  last  as  a  sample  of  the  capabilities  of  a  Joonnil 
aspiring  to  be  the  exponent  of  microscopical  science  in  Amerioi. 
Therein  my  desire  for  a  '*  fair  trial  and  fair  usage  "  is  questioned,  anl 
I  am  accused  of  having  performed  ^  a  trick."  This  style  forbids  all 
scientific  discussion.  If  during  the  relative  test  from  a  defining  aper- 
ture in  air — to  water — and  bal«un,  I  had  shifted  the  adjustment  (whidi 
the  writer  supposes  I  ought  to  have  done),  then  I  might  propeiiy  bsfo 
been  accused  of  performing  a  ^  trick"  instead  of  a  simple  optiod  da- 
monstration.  Sending  this  glass,  without  request,  specially  for  me  to 
try,  truly  placed  me  on  the  "  horns  of  a  dilenmia.'*  Judging  from  tho 
remarks  that  it  has  elicited  from  some  because  the  result  has  not  flooB 
the  way  that  they  wished  it  to  go,  I  can  well  imagine  what  would  Eavft 
been  said  and  the  tone  of  triumph  assumed  if  I  had  routed  the  tritL 

In  reference  to  the  final  graceless  and  uncalled-for  sentence  of  the 
article,  I  may  inform  the  writer  and  my  American  friends  that  iitiA 
it  is  needless  to  state  here^  that  I  never  had  and  never  $katt  have  uij 
pecuniary  interest  in  the  manufacture  of  object-glasses  as  a  motive  for 
disparaging  the  one  in  question.  My  experiments  have  been  curM 
out  entirely  for  the  sake  of  the  pursuit,  and  the  results  would  have 
been  confined  to  myself  had  there  been  no  Society  or  Journal  for  sooh 
communications. 

Yours  truly, 

F.  H.   WXNHAM, 

VioePretideni  MJL8. 
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Errors  in  a  Cincinnati  Letter  in  last  Volume. 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal* 

OuiciNKATi,  Ohio,  U.S.,  May  27M,  1873. 
Editor  '  M.  M.  JV — Owing  perhaps  to  a  well-nigh  illegible  ohiro- 
graphy,  the  following  corrections  are  necessary  in  my  letter,  p.  239. 

R  239,  line  6,  for  «  ith  "  read  «  ^ik  " ;  p.  240,  line  10.  for  «  cone  " 
lead  *' fine  *• ;  line  21,  for  "  cone  "  read  "  cover  " ;  line  27,  for  "  when  " 
lead  "  where." 

Bespectfully, 

Ttbo. 


PEOCEEDINGS  OF  SOCIETIES. 


BoTAL  Microscopical  Society. 

King's  College,  June  4, 1873. 
Charles  Brooke,  Esq.,  F.R.S.,  President,  in  the  chair. 
The  minutes  of  the  preceding  meeting  were  read  and  confirmed. 
A  list  of  donations  to  the  Society  was  read,  and  the  thanks  of  the 
i&eeting  were  voted  to  the  donors. 

The  President  called  attention  to  a  list  of  names  suspended  in  the 
loom  in  accordance  with  the  hy-laws,  and  expressed  a  hope  that  if 
my  of  the  Fellows  present  were  acquainted  with  either  of  the  gcntle- 
Bun  named  in  the  list,  thoy  would  kindly  use  their  influence  to  endea- 
iQur  to  get  the  arrears  of  subscription  pcdd  up,  so  that  the  names 
nii^t  not  be  struck  out  from  the  general  list  of  Follows. 

The  Secretary  read  a  paper  by  Mr.  F.  Eitton,  of  Norwich,  descrip- 
tive  of  some  species  of  Aulacodiscus,  and  other  diatoms  found  at 
Iqiiiqne,  Callao,  &c.,  by  Capt.  Perry  of  Liverpool.  The  paper — 
wiiicn  was  illustrated  by  drawings,  and  by  specimens  exhibited  at  the 
dMe  of  the  meeting — will  be  found  printed  in  extenso  at  page  6.    % 

The  thanks  of  the  Society  were  unanimously  voted  to  Mr.  Eitton 
fixr  his  paper. 

Mr.  J.  W.  Stephenson  said  he  took  the  present  opportunity  of 
stating  that,  to  his  surprise,  he  found  that  the  mode  of  dividing  the 
ocma  of  light  in  his  erecting  binocular  microscope  by  means  of  two 
prismB  was  used  by  Professor  Eiddell,  of  New  Orleans,  in  the  year 
1853,  in  his  form  of  binocular.  The  arrangement  of  that  instru- 
ment differed  from  his  own  in  the  following  respect— tnz.  that  his 
(Mr.  Stephenson's)  prisms  were  so  placed  that,  combined  with  the 
zefleeting  plate  above,  they  acted  as  an  erecting  instrument,  and  by 
entering  into  the  cell  of  the  object-glass  could  be  used  for  high 
powers  whenever  required;  whilst  those  of  Professor  Riddell  were 
placed  above  the  object-glass  simply  to  produce  binocular  effect.  He 
had  only  just  heard  of  this  through  the  kindness  of  Mr.  Frank  Crisp, 
and  he  took  the  earliest  opportunity  of  notifying  it  to  the  Fellows  of 
the  Society. 
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Hr.  Stephenson  then  read  a  paper  entitled  '^  Observations  on  tbe 
Inner  and  Outer  Layers  of  Coscinodiscos  when  examined  in  Bisolplude 
of  Carbon  and  in  Air."  The  paper  was  illustrated  by  drawings  made 
and  enlarged  upon  the  blackboard  by  Mr.  Charles  Stewart,  aad  by 
mounted  specimens  exhibited  under  tiie  binocular  microsoope.  Tha 
paper  will  be  found  at  page  1. 

A  Yote  of  thanks  to  Mr.  Stephenson  for  his  paper  was  proposed  bj 
the  President,  and  carried  unanimously. 

Mr.  Slack  said  that  whilst  he  agreed  generally  with  all  that  Xr. 
Stephenson  had  said  upon  the  subject,  he  bought  that  Mr.  StepheuBGn 
would  hardly  disagree  with  him  in  expressing  his  impression  that  the 
hexagonal  framework  of  this  diatom  was  composed  of  beads.      He  bd 
carefully  examined  these  appearances,  and  could  find  no  reason  for 
supposing  them  to  be  spurious.      It  might  not  perhaps  be  well  known 
that  they  could  be  shown  by  a  first-rate  ^-inch  objective  cut  down  to 
an  angle  of  65^,  and  illuminated  with  a  large  condenser  having  i 
central  stop  so  as  to  give  dark-ground  illumination.    A  good  objectife 
used  in  this  way  would  work  well,  even  with  a  D  or  an  F  eye-pieoe, 
and  this  view  of  the  diatoms  was  a  very  instructive  one.    Having 
viewed  Coscinodiscus  in  this   way,  he  also  looked  at  it  with  a  fine 
•|-inch  immersion,  by  Powell  and  Lealand,  with  various  eye-pieces,  tk 
result  being  that  he  had  very  little  doubt  but  that  the  hexagonal  frame- 
work on  its  upper  surface  was  really  composed  of  two  or  more  rowi  of 
beads,  and  he  thought  that  if  very  great  care  were  taken  in  the  ex- 
amination, the  thicker  portions  of  the  inner  layer  would  prove  to  be 
beaded.     In  no  fractured  specimen  which  he  examined  could  he  gll 
any  proof  of  the  existence  of  a  fractured  portion  of  a  membrane  at  the 
spots  where  Mr.  Stephenson  considered  tiiere  was  a  foramen.    He  hii 
tried  to  test  this  by  means  of  polarized  light ;  by  placing  a  polarisiBg 
prism  under  the   condenser,  and   using  a  tourmaline  eye-piece,  bi 
obtained  plenty  of  light,  but  though  a  feeble  polarizing  effect  was  mm 
in  the  fnonowork  of  the  hexagons,  there  was  no  indication  of  tbe 
existence  of  any  membrane.    In  Triceratium  there  was  undoubtedly  a 
very  decided  floor  to  the  depressions.      If  it  should  be  finally  decided 
that  any  diatoms  had  foramina,  they  would  have  to  be  separated  ftam 
others  and  placed  in  a  separate  class  by  themselves,  although  it  mi^ 
possibly  be  that  want  of  sufficient  power  fails  to  reveal  thera  ii 
all.    It  was  curious  that  Mr.  Kitten's  paper  should  in  some  meesm 
bear  upon  the  same  subject.     Mr.  Stephenson's  method  of  reeolviag 
some  oi  the  difficulties  was,  he  thought,  a  very  admirable  one,  and  n 
the  example  now  set  were  to  be  followed  out  it  would  do  much  toiraidi 
redeeming  their  characters  as  microsoopists  from  the  taunt  that  wkB 
studying  diatoms  they  spent  their  time  in  counting  a  lot  of  dots. 

Mr.  Charles  Stewart  said  that  Mr.  Slack  had  mentioned  the  po» 
bability  of  the  beaded  structure  of  the  thickened  ring  or  margin  of  tbe 
foramen  ;  he  had  himseK  seen  something  like  it,  but  did  not  think  tbe 
appearance  was  so  much  like  upstanding  bosses,  as  it  was  like  little 
notches.  An  analogous  structure  might  be  noticed  in  the  Polycistios, 
very  many  of  which  presented  a  number  of  notches  at  the  margin 
of  tiie  hole,  a  majority  of  them  presenting  the  appearanoe  of  a  coiiow 
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Ittle  acollop,  but  bow  &r  this  effect  migbt  bo  dne  to  npstandiog 
pnea  or  to  beading  wm  not  quite  clear. 

Ur.  Slack  obeerred  that  hia  remarks  did  not  refer  so  macb  to  tbe 
dge  of  the  bolo  as  to  the  circnmBtance  that  the  top  of  tbe  framework 
f  tbe  hexagon  waa  composed  of  two  or  more  rows  of  beads. 

Hr.  Wenbam  said  there  was  one  question  aa  to  an  optical  efiect 
rhich  ho  thought  might  bo  easily  settled.  It  was  stated  that  an 
pertnre  in  the  centre  gave  rise  to  what  was  known  as  an  "  eye  spot." 
Ida  oonld  be  decided  by  experiment  without  dif&culty  by  mouutiug  a 
ieoe  of  tin-foil  npon  glass,  and  pricking  a  hole  in  it  with  tbe  point  of 
needle,  when  tbe  same  effect  ought  to  bo  produced.  The  conditions 
dght  bo  altered  iu  a  nnmbor  of  ways,  by  making  the  holes  of  different 
iaes,  or  monnting  tbe  tin-foil  on  the  other  side  of  the  glons  or  in 
i^rent  media.  They  bad  generally  regarded  tbe  "eye  spot"  as 
eing  produced  by  a  membrane,  but  tbe  question  might  easily  be 
sttlad,  and  he  wonld  endeaTour  to  try  it  and  give  tbem  the  rcHoIts. 

Mr.  Charles  Stewart  thought  it  could  be  tried  in  many  ways.  A 
LTge  nnmbor  of  the  silicions  sheila  of  Polycistinte  as  well  as  tbe  plates 
r  the  Echinoderms  nndonbtedly  had  holes  through  them,  and  in  all 
■sea  tbey  showed  a  very  distinct  imago.  The  peculiarity  in  tbe 
latance  before  them  was  that  it  gave  a  positiTO  image  in  all  caaee. 

Mr.  Stephenson  snpposed  that  nobody  wonld  deny  that  the  Poly- 
Ifltine  had  foramina.  The  formation  of  an  imago  eoemed  to  bim  to 
s  tbe  same  in  principle  as  tbe  formation  of  one  in  the  well-known 
imera-obacnra  eiperiment  by  making  a  bole  through  an  ordinary 
rindow-ebnttcr,  when  objects  outside  wore  shown  on  a  screen ;  the 
onution  of  the  image  of  the  aun  when  shining  tbrongb  the  loavea  of 
■Ml  was  another  case  in  point. 

Dlr.  "W.  J.  Gray,  in  reply  to  a  question  from  Mr.  Slack,  said  be  bad 
teorved  that  there  waa  a  covering  over  the  hexagonal  framework  in 
MoetAtinm,  but  it  did  not  follow  that  therefore  the  same  existed  in 


The  President  said  that  the  formation  of  an  imago  through  an 
{Mctnre  was  a  neceasary  conseqnenco,  but  it  should  also  be  borne  in 
oiiiid  that  an  image  of  that  kind  necessitated  a  screen  upon  which  to 
ittmit, 

Hr.  Wenham  said  he  was  glad  to  see  that  Mr.  Stephenson  had 
fwa  in  bis  paper  the  actual  angular  apertures  in  each  instance.  No 
loabt  an  image  waa  always  formed  by  raya  of  light  in  passing  through 
.  mall  bole,  but  it  remained  to  be  seen  what  effect  lenses  would  have 
pan  mch  an  image  formed  without  lenses. 

The  President  gave  notice  that  the  library  and  reading  room 
mold  be  closed  dnring  tbe  month  of  August,  and  wiabing  the  Fellows 
,  hwpy  loi^  vacation,  the  meeting  was  adjoomed  to  October  Ist. 

Bicbard  Branwell,  Esq.,  BLB.C.8X.,  waa  elected  a  Fellow  of  the 
iodety. 

Walteb  W.  R«tkb, 

Aiiiit.Secreiary. 
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2^  Scientific  Evening. 

The  last  Sciontifio  Evening  of  the  season  was  held,  by  the  kind 
permission  of  the  authorities,  in  the  great  hall  of  King's  College, 
on  the  14th  May,  when  there  was  a  large  attendance  of  Fellows  ud 
an  excellent  display  of  objects  and  apparatus. 

It  is  gratifying  to  find  that  the  opportunities  afforded  by  these 
"Scientific  Evenings'*  for  the  careful  examination  of  objects  and 
apparatus,  and  for  friendly  conversation  thereupon,  continue  to  be 
highly  appreciated. 

The  subjoined  list  will  show  that  various  departments  of  micro- 
scopical science  received  valuable  illustration  from  the  novelty,  rarityi 
or  remarkable  merit  of  the  objects,  or  from  new  means  for  th^ 
exhibition. 

The  Society  was  indebted  to  Messrs.  Home  and  Thomthwaite, 
Baker,  and  How,  for  the  loan  of  a  large  number  of  excellent  lamps  of 
the  most  approved  patterns. 

The  Society  exhibited  the  following  from  the  late  Mr.  Farrant*8 
collection :  The  Lord's  Prayer,  Creed,  and  Ten  Commandments, 
written  on  glass  with  Peters's  machine  in  ^  x  ^  .=  yixr  ^^  >  human 
cuticle ;  and  a  fragment  of  green-glass  tube. 

Mr.  A.  Angell :  Zoophytes,  &c.,  from  chalk. 

Mr.  W.  A.  Bevington  :  Foraminifera  with  a  Stephenson^s  erecting 
microscope. 

Dr.  Cresswell  Babor  :  Cylindrical  Epithelium  obtained  during  life 
from  the  interior  of  an  Ocarian  Cyst.  The  cyst  tapped  was  probably 
small,  as  only  a  few  drachms  of  a  thick  coUaid  fluid  escaped. 

After  death  the  tumor,  which  occupied  the  greater  part  of  the 
abdomen,  was  found  to  be  a  multilocular  cyst,  and  to  contain  a  gliiij 
fluid. 

Dr.  W.  J.  Gray :  Platino-cyanide  of  lithium  and  platino-cyaniJe 
of  strontian. 

Mr.  Henry  Hailes :  Foraminifera  from  Tasmania. 

Mr.  S.  J.  Mclntire  :  Section  of  eye  of  drone-fly  ;  and  the  scales  of 
Urania  leilus,  to  prove  that  the  beads  are  spurious. 

Mr.  E.  Bichards :  Foraminifera  in  water,  arranged  with  Bichizdtf 
new  protecting  cap. 

Mr.  Charles  Tyler :  Varieties  of  Dadylocalyx  and  a  Fluttra  firom 
Australia. 

Mr.  Frederick  Fitch":  Arrenurus  caudalus  alive. 

Mr.  William  Loy :  Bamifications  of  trachea  in  the  ovipositor  of 
Dytiacua  marginalia  ;  and  dissections  of  Lucanu8  eervus. 

Mr.  Sigsworth  :  Head  of  Cysticercus  fasciolaris. 

Mr.  Suffolk :  Buled  lens  in  eye-piece  used  in  making  drawingi  d 
microscopic  objects.  Exhibited  to  show  the  small  amoirnt  of  isjarj 
to  definition  with  |th  and  2nd  eye-piece. 

Mr.  Slack:  The  curious  two-celled  anthers  of  the  Bay  XaaW 
nobiliSf  with  the  lids  open,  in  living  flowers. 

Mr.  Stewart  exhibited :  1.  A  vertical  section  of  the  optic  disk, 
retina,  choroid,  and  sclerotic  of  a  cat;  the  termination  of  the  optie  nerve 
being  directed  away  from  the  light  (vertebrate  character).    2.  Vertieil 
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nction  at  ratmft  and  choroid  of  k  cnttle-fish ;  teraiiiiBtion  of  nerre 
directed  towards  the  light  with  choroid  in  front  (invertebnte  chano- 
tor).  S.  Section  of  kidney  of  rabbit,  showing  epithelinm  of  Malpighiui 
ckpsnla,  and  the  narrow  necli  by  which  it  becomes  continnons  with 
iko  Donvolnted  nriniferons  tabe. 

Mr.  J.  W.  Stephenson  :  Bmcino ;  light  analyzed  by  reflexion  from 
black-glass  plate  and  his  Erecting  Microscope. 

Mr.  W,  W.  Eeeves  :  New  speoies  of  fungi,  AeroslaJaijmut  nujrip^t, 

MeB8r&  Powell  and  Lealand :    Surirella  gemma,   with  ^   object- 


1.  Boss :  New  Bijtocnlar  Microscope  with  Wonbam's  achro- 
matic prism ;  and  a  newly-«maiged  microscope. 

Ueasrs.  Beck :  The  stnicture  of  the  scale  of  Lepidoei/rtut  curvicoUit 
with  ^  immersion  ;  the  stmctnre  shown  by  the  application  of  mois- 
tme  on  atpoaed  rarface.     (See  'Monthly  Microscopical  Journal.') 

Mr.  Charles  Baker :  The  Medical  Microscope  and  the  Sea-side 
HicroBcope. 

Hr.  Thomtw  Onrties  :  British  and  foreiKn  zoophytes. 

Mr.  Moginie  :  Sting  and  poison  bag  of  bee,  &e. 

Mr.  How  ;  TransTerse  section  of  a  calamite,  showing  cortical 
layer.  Ditto,  ditto,  showing  the  diaphragm  at  node,  from  the  Ooal- 
ueasnree  of  XAncashire. 

DooatiDns  to  the  Library  and  Cabinet,  from  May  7th  to  June  4th, 
1873:— 

tmd  and  Waler.    Weekly        77it  Kditor, 

■■kBB.    WeeWy Ditto. 

itti^niiii.     Weekly Ditto. 

OMktr  of  Art!  Journal.    WeeUj Sodtti/. 

Qoartirij  Journal  of  the  Qeological  Bociety,  No.  114  ..  Society. 
HaitUyNotioea  of  Papen  and  Proceeding  of  the  Boyal 

Socdety  of  Taunania,  1&7I Ditto. 

Banlta  of  Five  Teari'  Meteotoloncal  Observetiona  for 

Hofaart  Town,  by  FranoU  Abbott.  F.B.H.S.   ..     ,,  Atit/M-. 

Kadieal  and  SDrgloaJ  History  oT  the  War,  Part  1, 2  toU.  Surgeon-Otrurara  Ogicr, 

WmhingUm,  U.S.A. 

Una  SHdea  of  Diatonu      Fredtrick  KOUm,  Eeq. 

BsiDDIO  MlOBOBGOPIOU.  SoOIET7.* 
Uaidi  1, 1873.— Captain  Lang  presided,  and  in  support  of  bis 
nmarkB,  in  a  paper  on  Professor  H.  L.  Smith's  Conspeotns  of  the 
DIatomaeea  ('  Monthly  Microscopical  Jonmal,'  March,  1873),  as  to  the 
iety  of  combining  the  gcnns  Campgloditau  with  Surirella,  and 
mna  TWceraf  turn  with  Biddulphia,  exhibited  a  variety  of  Surirella 
tia  aa  mnch  twisted,  and  a  A'urireBa  fatluoea  as  circular  in  ont- 
Bne  aa  any  OamMloditeut ;  and  also  front  viiews  of  entire  fmstules  of 
Btddalpkia  and  Irieeratium,  showing  their  close  affinity  in  form  and 


He  also  exhibited  a  fine  gathering  (from  Mead's  pond)  &om  Pn> 
tmmar  Smi^  containing  nnmerons  rare  spooies  of  PinnvUma,  SnrireQa, 
*  Beport  fomiihed  by  Ur.  B.  J.  Aurtia. 
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and  Nihsekia,  also  slides  of  Biddtdphia  aurita,  both  selecied  and  in 
their  natural  state  of  Gbaiii>like  growth,  gathered  bj  Captain  Perry  al 
Callao.  Captain  Perry  was  anxious  to  ascertain  whether  such  recent 
gatherings  would  yield  the  same  forms  as  those  fonnd  in  the  guano  d 
that  neighbourhood,  and  it  is  therefore  worthy  of  obeerratkin  thil 
this  Bidavlphia  aurita  is  a  very  distinct  variety  from  that  so  abnndAot 
in  the  guano,  resembling  rather  the  modem  form  obtained  from  deaa- 
ings  of  Hidiotis  shells  from  California. 

Dr.  Shettle  described  a  method  of  rubbing  down  needles  so  as  to 
produce  a  cutting  edge,  and  yet  retain  the  sharp  point,  by  rmming  the 
needle  edgeways  through  a  slice  of  cork,  allowing  such  portion  only  of 
the  pointed  edge  to  project  as  it  is  desirable  to  convert  into  the  knife- 
blade.  The  cork,  with  the  needle  thus  inserted,  is  then  firmly  fixe^ 
in  a  small  hand-vice,  the  edge  of  the  cork  being  brought  to  the  edge 
of  the  vice.  The  needle  should  then  be  laid  upon  a  block  of  metal  or 
other  hard  material,  and  rubbed  carefully  with  an  oil-stone  hone,  tbo 
two  sides  of  the  needle-blade  being  easily  produced  by  inclining  tbe 
vice  in  a  particular  manner.  The  edge  of  the  blade  should  alwa^ 
(for  convenience  of  rubbing)  be  kept  in  one  direction,  and  its  plaoe 
determined  by  keeping  the  needle  much  nearer  one  side  of  tha  vioe 
than  the  other.  The  paper  also  referred  to  a  form  of  handle,  with 
tapering  ferule,  by  which  the  knife^edged  needle  is  very  firmly  fiaA 
and  by  the  use  of  which  a  change  of  needle  is  easily  efibcledp 

Thb  Oldham  Micboscopical  Society. 

[We  fear  the  Secretary  of  this  club  can  have  very  little  idea  of  the 
difficulties  which  beset  an  Editor*s  path,  and  we  fcmcy  too  that  be  hn 
been  somewhat  irregular  in  the  discharge  of  his  duty,  for  he  MV 
sends  us  together  the  reports  of  February,  March,  and  April  meetmgp 
of  the  body  which  he  represents.  Further,  he  has  made  no  attfliii|i 
to  reduce  the  reports,  but  has  sent  them  in  full,  so  that,  if  printed, 
they  would  at  least  occupy  eight  or  ten  pages*  We  must  beg  d  Ma 
to  be  more  moderate  in  future,  and  to  send  us  abstracted  reports,  and 
to  let  us  have  them  at  least  earlier  than  four  months  after  ^e  date  of 
the  meeting. — Ed.  *  M.  M.  J.'l 

On  Wednesday,  the  12th  February,  the  seventh  conversazione  of 
the  above-named  Society  was  held  in  the  clnb-room  of  the  Lyceum. 
The  subject  of  the  evening  being  a  geological  one,  the  tables  wen 
spread  with  a  largo  assortment  of  local  fossils,  some  of  them  exhibits 
ing  internal  stmcture,  and  upon  the  walls  were  hung  numeioiis  db* 
grams  illustrative  of  fossil  plant  life  generally.  On  Wedneadaj,  ths 
l2th  March,  the  above  Society  held  its  eighth  oonversazioiie  in  tlii 
dub-room  of  the  Lyceum.  The  attendance  of  members  on  the  ooomm 
was  numerous.  In  the  course  of  the  evening  a  paper  was  read  h[ 
Mr.  J.  Butterworth,  on  "  The  Litemal  Struoturo  of  Fossil  PlaBH 
the  subject  being  illustrated  by  numerous  well-exeonted  diaoianMb 
and  by  a  variety  of  thin  sections  of  fossil  wood,  to  the  prodioftM*  of 
which  Mr.  Butterworth  has  given  special  attention  for  manj  jeatf. 
After  the  paper  had  been  read,  and  a  oarefol  examination  made  of 
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Ur.  Bntterwoith's  Bpocimens  nndor  the  microBcopoB,  a  cordial  vote  of 
thanks  was  paaacd  to  him,  irhich  brought  the  prococdinge  to  a  cloflo. 
A  meeting  oi  this  Society  was  hold  on  the  9th  of  April,  when  a  paper 
was  read  by  Mr.  J.  E.  Byrom  on  "  Vegotablo  Tisauos."  The  President, 
Dr.  A.  Thorn  Thomson,  prceidcd,  and  thcro  was  a  goodly  attendance 
of  members.  The  walls  were  decorated  with  enitablo  diagiHus,  illns- 
tnttive  of  tbo  subject,  and  a  Beriee  of  beantifully-proporeil  objects 
were  exhibited  nndcr  the  Tarious  mioroBcopcs,  which  contribnted 
mnch  to  the  enjoyment  of  the  evening.  Mr.  Byrom's  papor  is  the 
last  for  this  season. 

Ghich£steb  ahd  West  Sdssbx  Natttral  Hisiokx  and 
Microscopical  Society. 

On  Thorsday,  April  17th,  the  members  of  this  recentIy-«Btablished 
Bcxnety  met  (for  the  first  time)  in  the  Lecture  Hall  of  tho  Literary 
Socie^  and  Hfechanics'  Institute,  when  tho  President  (Dr.  Pazton) 
deliverod  a  most  interesting  and  appropriate  Inaugural  Address.  The 
Society  already  nambors  nearly  sixty  members,  many  of  whom  con- 
fessedly are  undecided  in  tbo  choice  of  a  pnrsait.  To  assist  such  in 
the  selection  of  one  congenial  to  their  tastes  a  large  number  of  omi- 
Ibological,  entomological,  botanical,  and  geological  specimons,  with 
ftn  abundance  of  appropriato  literature,  were  exliibited,  competent 
curators  were  appointed  to  each  section  to  give  information  and  advice 
to  all  who  desired  them,  and  fourteen  microsoopos  were  in  operation 
dnriiig  the  evening,  illustrating  varions  departments  in  microscopy. 

Each  moinbor  of  the  Society  being  on  this  special  occasion  at 
libnty  to  introduce  two  friends,  there  wero  nearly  one  hundred  and 
flfty  persons  present ;  and  so  much  interest  was  ovinceil  by  them  that 
tta  oommittoo  yielded  to  a  request  to  throw  open  the  exhibition  to 
the  public  from  11  a.h.  to  10  r.M.  on  tho  following  day,  wboo  a  large 
Bomber  of  ladies  and  gentlemen  visited  ii 

Bbighton  and  SireBEx  Katcral  HiaiOBY  Socisir. 

Mareh  27th.  —  Microscopical  Meeting.  Mr.  Hollis,  Vioe-Pro- 
■dant,  in  the  choir. 

Mr.  R.  Glaisyer  announced  the  receipt  from  Mr.  Wonfor  of  eight 
dides  for  the  Society's  cabinet. 

Hr.  Wonfor  announced  that  Mr.  T.  Gnrties,  of  Holbom,  had  sent 
BilB  down,  for  distribution  among  the  members,  two  dozen  packets  of 
•Beds,  interesting  as  microscopic  objects.  These  he  proposed  dis- 
toiboting  later  in  the  evening.  He  felt  sure  they  would  join  in  a 
cordial  vote  of  thanks  to  Mr.  Curtics.     This  was  done  by  acclamation. 

Mr.  Wonfor  then  introduced  the  subject  of  the  evening:  "  Seeds, 
Hicroscopically  Considered." 

One  of  the  objects  sought  in  sotUi^  aside  an  evening  every  month 
tor  the  microsoopo,  was  the  opportunity  it  would  afibrd  tnembors  to 
compare  notes  of  observations,  as  well  as  enable  those  who  had  paid 
attention  to  any  particular  objects  to  impart  to  others  the  facta  they 
had  been  able  to  work  out.     His  reason  for  introduoing  a  common 

VOL.  X.  B 
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object — "the  seed" — was  partly  to  induce  some  of  the  younger 
members  to  pay  attention  to  it,  as  something  worthy  their  study,  and 
partly  to  show  that  an  apparently  insignificant  object  was  deserving  of 
greater  notice  than  was  generally  given  to  it,  fix)m  the  physiological 
teachings  deducible  from  its  structure  and  component  parts,  as  well  as 
for  the  assistance  it  rendered  in  classifying  the  plants  to  which  it 
belonged. 

As  some  were  aware  during  1862-3-4  he  devoted  considerable 
time  and  attention  to  the  collection  and  examination  of  the  seeds  of 
wild  plants,  when,  ho  might  safely  say,  he  examined  some  hundreds; 
in  fact,  ho  seldom  took  a  walk  without  bringing  home  half-a-dozen 
fresh  examples,  a  considerable  percentage  of  which  were  so  beautifnl 
as  to  warrant  their  being  mounted  for  the  cabinet.  Since  then  he 
had,  from  time  to  time,  paid  more  attention  to  the  seeds  of  cultivated 
plants.  One  lesson  he  had  learnt,  among  others,  was  the  fieuuily  like- 
ness which  ran  through  seeds  belonging  to  some  of  the  great  natoial 
orders,  and  another  the  assistance  the  microscopic  characters  afforded 
in  determining  the  difference  between  species  which  approximated 
closely  to  each  other  in  some  particulars. 

In  its  ripe  state  a  seed  consisted  of  a  nucleus,  or  kernel,  and  an 
outer  skin  (^led  the  testa,  variable  in  colour,  texture,  and  marking^ 
Sections,  such  as  those  so  admirably  made  by  their  friend,  Dr.  HaUi- 
fax,  showed  that  threo  distinct  layers  might  be  detected  in  the  testa, 
corresponding  to  the  three  coats  of  the  ovule.  The  nucleus  consisted 
of  two  parts — the  albumen  and  the  true-growing  parts.  The  albumen 
differed  in  quantity  and  consistency,  being  soft  in  some,  and  as  bard 
as  bone  in  others,  and  was  composed  of  starch,  lignine,  oil,  nitrogenous 
and  saline  substances,  contained  in  cells.  The  embryo  was  either 
straight  or  curved,  and  consisted  of  the  radicle^  which  developed  into 
the  root ;  the  plumtde,  which  produced  one  or  more  seed  leaves,  and 
the  gemmulej  or  first  leaf-bud. 

Turning  to  the  external  appearance  of  the  seed,  the  microscope 
revealed  '^  a  thing  of  beauty,"  as  shown  by  the  great  variety  of  mark- 
ings. Without  entering  into  minute  descriptions,  he  would  indicate 
some  of  the  families  whose  seeds  he  had  found  contained  some  of  the 
most  interesting  examples.  As  before  mentioned,  the  family  likenen 
was  BO  great  that  it  was  often  possible  to  indicate  the  family  to  whidi 
a  seed  belonged  before  knowing  its  name. 

The  Chili  nettles,  the  Loasacem,  contained  very  interesting  and 
beautiful  seeds,  contrasting  with  which  were  the  ForhdacecR^  Porslaiie 
family,  some  of  which  bore  a  striking  resemblance  to  the  sheUs  of 
fossil  ammonites,  many  of  them  shining  with  quite  a  metallic  lustre. 
Among  the  Lobeliacece  would  be  found  interesting  specimens,  not  tibs 
least  interesting  being  Isotoma  axtUaris,  presenting  an  amber-coloiired 
crystalline  appearance,  with  exquisite  markings.  The  Pd^poKneem 
well  repaid  examination,  while  the  ScrophtdariaceoB — a  very  large 
family,  containing  the  foxgloves,  mulleins,  figworts,  the  toadflax,  softp- 
dragon,  eyebright,  paulonia,  &c. — were  all  characteriaM>d  more  or  leei 
by  hexagonal  marlangs,  with  more  minute  reticulations  within  them. 
One  cultivated  plant,  Nycierinia  capensia,  was  of  a  delicate  primrose 
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wlonr,  and  wu  cOToted  with  minnto  ronndod  graanlationB.  Forhnps 
lie  most  inteieeting  group  wfks  the  Cari/ophglSic''<B,  aomo  of  tho  finest 
ixamples  of  which  might  bo  fotmd  among  our  English  wild  pUnts, 
inch  as  the  catebflies,  ohickweeds,  etitchworts,  campiooR,  and  aoap- 
vtata,  one  of  the  most  beantiful  being  the  "  ragged  robin,"  Lyehnia 

Other  femilies  wonld  enpply  beantiful  objects ;  one  must  not  bo 
Hnitted,  the  orohids,  which  had  been  compared  to  gold  coins  in  silk 
nmes ;  with  the  ezooption  of  these,  which  might  bo  viewed  as  trans- 
wrent  objects,  the  rest  should  bo  mounted  dry.  Ho  had  brought 
town  between  one  and  two  hundred  different  kinds  for  examination, 
rheso  he  proposed  should  bo  arranged  nudor  the  microscopes  in 
^Fomw  for  comparison  of  the  different  families. 

Dr.  Halli&x  mentioned  the  facility  with  which  those  who  had  studied 
eeds  could  separate  not  only  those  closely  allied,  but  also  hybrids. 

Mr.  Sewell  inquired  whether  seeds  reqnired  drying  witti  heat  to 
irerent  fiingns  growth. 

Hr.  Wonfor  stated  that  care  should  be  taken  to  gather  them  dry, 
nd  make  sure  they  were  &eo  from  moisture  when  mounted.  Uany  of 
hose  he  had  brought  down  for  exhibition  had  been  mounted  ten  years. 

Mr.  Hennah  said  he  conld  vouch  for  the  truth  of  Mr.  Wonfor'a 
nertianB,  for  looking  at  tho  seeds  he  had  himself  brought  down,  be 
mud  the  greater  part  were  mounted  by  Hr.  Wonfor,  and  bore  the 
■te  1863. 

The  meeting  then  became  a  conrersazione,  when  Messrs.  Hennah, 
W.  H.  Smith,  F.  E.  Sawyer,  ScweU,  E.  Glaisyor,  Wonfor,  and  Dr. 
tJlifnT  eibibited  seeds,  the  latter  gentleman  showing  some  of  his 
■bnirable  sections. 

April  10th. — Ordinary  Meeting.  Mr.  G.  Bcott,  President,  in 
he  chair. 

Messrs.  Balean,  J.  JeScost,  and  the  Rot.  C.  Payne  were  olocted 
irdinary  members,  and  Mr.  J.  C.  Ward  an  honorary  member. 

The  receipt  was  announced  for  the  library  of  the  last  Procoedinge 
if  the  Eastbourne  Natural  History  Society,  and  of  tho  Second  Report 
if  the  8ub-Wealdcn  Exploration. 

Mr.  Wonfor  then  wad  a  paper  entitled  "  Suggestions  towards  tho 
verification  of  the  Fauna  and  Flora  of  tho  connty  of  Sussex." 

After  detailing  the  work  done  by  the  Socio^  since  its  formation, 
utd  pointing  out  how  it  had  &am  time  to  time,  as  it  folt  strong  enough, 
ncreased  its  sphere  of  action  and  usefulness,  Mr.  Wonfor  considered 
be  time  had  arrived  when  the  Society  should  undertake  the  great 
rork  of  Terifying  the  natnral  history  of  the  county.  He  then  pointed 
nt  the  advantages  derived  from  a  study  of,  or  even  attention  to,  some 
me  branch  of  natural  history,  indicating  the  ploastiros  which  a  true 
iaiar»Iist,  as  compared  with  a  more  oollocter,  derived  while  in  pursuit 
if  plant  or  ftr'r"''^!  not  reeling  satisfied  with  a  dried  plant,  a  stuffed 
lird,  or  a  set-out  insect,  but  endeavouring  te  discover  something  in 
he  life-histery  and  economy  of  each. 

The  suggestions  resolved  themselves  into  what  tho  Society  collec- 
ively  and  tho  members  indiridnally  could'  do.    He  proposed  the 
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Society  should  become  the  conservator  of  such  lists  of  planiB  and 
animals  as  its  own  members,  the  members  of  similar  societies,  or 
naturalists  generally,  either  within  or  without  the  comity,  ndgbt 
transmit  to  it.  That  these  lists  be  collated  and  compared;  the 
question  of  publication,  and  in  what  way,  to  be  determined  at  some 
future  time.  That  to  carry  out  this  object,  naturalists  generally,  and 
its  own  members  in  particidar,  be  asked  to  note  down  the  name,  with 
approximcUe  locality,  and  the  circumstances  whether  the  species  wm 
rare,  local,  or  common,  with  any  other  points  of  interest.  That  snoli 
members  as  had  already  paid  attention  to  some  branch  of  natoni 
history  be  asked  to  work  at  it  systematically  in  the  county.  Thit 
those  who  had  only  a  general  interest,  and  especially  the  yoimgff 
members,  should  devote  themselves  to  some  one  branch,  and  endeavour 
to  work  it  up,  putting  down,  as  before  suggested,  facts  of  locality, 
time,  &c. 

To  those  asking  "What  to  work  at?"  he  replied,  any  faranoh 
would  prove  interesting,  but  he  would  indicate  certain  paths  likely  to 
afford  novelties  either  to  science,  or  at  least  to  the  Fauna  and  Flon 
of  Sussex. 

The  marine  zoology  and  botany  of  Sussex,  with  its  extensive  coast 
line,  would  well  repay  any  ardent  workers,  as  not  only  many  species 
hitherto  unknown  to  the  district  would  be  sure  to  reward  the  investi- 
gator, but  almost  everything  had  to  be  learnt  of  tho  times  of  app6a^ 
anco  aud  transformation  of  most  of  the  sea-dwellers  along  the  ooaBl 

Much  remained  to  be  done  in  Botany,  both  Gryptogamic  and 
PhaBuogamic. 

Tho  Mosses  and  Lichens  had  been  admirably  done  by  such  inde- 
fatigable students  as  Mitten  and  G.  Davies.  One  branch  of  Ciypiogar 
mic  Botany,  though,  was  unworked,  rtz.  the  Fungi.  Though  Bal&, 
Smith,  and  Jenncr  had  done  much  for  the  minute  Algaa,  many  parts  of 
the  county,  at  present  unworked,  would  be  sure  to  yield  good  results. 

In  zoology  a  field  of  inquiry  lay  open  among  the  land  and  fresh- 
water moUusks.  No  county  was  so  rich  in  insects;  the  beetiei^ 
spiders,  and  diptera,  required  workers,  as  did  also  the  Tines  among 
the  Lepidoptera,  while  careful  observation  would  certainly  add  to 
localities  for  moths  and  butterflies,  and,  possibly,  increase  the  nnmlisr 
of  known  species.  The  late  Dr.  Ormerod  and  Mr.  IJnwin  had  added 
to  our  knowledge  of  the  Hymenoptera,  auguring  what  might  be  dooe 
in  other  departments  of  entomology.  Captain  Enox  and  others  bid 
told  how  rich  Sussex  was  in  birds,  and,  with  the  new  '*  Wild  Birds* 
Act"  in  operation,  there  was  no  fear  of  a  diminution  of  species. 

In  any  department  the  microscope  would  be  found  an  invaluable 
aid ;  in  fact,  it  ought  to  form  a  part  of  tho  equipment  of  emj 
naturalist. 

As  assistances  to  work,  the  library  contained  admirable  mooo- 
graphs  in  almost,  if  not  every,  branch,  rendering  the  identificatioa  of 
species  comparatively  easy.  There  were  two  lessons  all  should  learn, 
never  to  be  ashamed  of  ignorance  when  they  did  not  know  a  plant  or 
animal,  and  not  to  &ncy  their  dignity  suffered  by  asking  some  one, 
who  had  made  any  particular  branch  a  study,  to  name  any  specimen 
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for  th«m.  All  onr  best  uatnroliBts  wero  wont  to  rcfur  novoltioH 
to  thenuelTee  to  thoso  who  worked  at  a  spocial  broDch. 

The  co-operation  of  non-membere  might  be  socurol  by  inakiDg 
them  honorary  membors,  imdor  the  powers  of  a  riito  wLicli  cuabled 
the  Society  to  make  ench  any  poreoii  rcaidiDg  out  of  Brighton  or  Hovo 
vbo  contribotcd  apecimeuB  or  in  throating  matter. 

Tbore  was  one  other  Boggestion,  that  all  who  might  bo  induced  to 
oo-operate  in  carrying  oat  the  good  work  bo  a^kcd,  while  securing  a 
■pecimea  for  their  own  herbarium,  cabinet  or  culloction,  to  obtain  a 
duplicate  and  forward  it  to  the  Society  for  the  Brighton  Free  MiiBouni, 
fa  sacb  other  local  muBOums  as  might  frum  timo  to  time  arise  in  other 
parts  of  the  county.  Local  masoumB  Bhould  be  rich  iu  local  objects, 
and  while  he  hoped  to  seo  in  time  the  Brighton  Museum  a  great  edu- 
cational institution,  well  supplied  with  objects,  arranged,  as  was  in- 
tended, with  a  view  to  their  educational  valoc,  he  also  hoped  it  would 
be  the  nodens  &om  whioh  similar  institutionB  might  spring  up  iu 
other  ports  of  die  county. 

After  a  very  cordial  vote  of  thonhs  to  Mr.  Wonfor,  a  discaseion 
fallowed,  in  which  Messrs.  0.  A.  Fox,  T.  H.  Henuab,  R.  Glaisyor, 
SeiweU,  F.  W.  Phillips,  J.  G.  Onions,  Wonfor,  and  the  President  took 
part,  the  opinion  being  generally  expressed  that  if  Mr.  Wonfor's  sug- 
gestions were  carried  out  they  would  mark  an  important  era  in  the 
Society's  history.  ETentually  it  was  resolved  "  that  the  Society 
approves  the  suggestions  embodied  in  Mr.  Wonfor's  paper,  and  requeste 
the  oommittoo  ttr  consider  the  best  mode  of  carrying  out  the  same,  and 
to  report  to  a  fdture  meeting." 

SocTH  London  Micboscopical  and  Natubal  History  Club. 

An  ordinary  meeting  of  this  Club  was  held  on  Tucalay,  May  20th, 
at  Glo'ster  Hall,  Glo'ster  Place,  Briitou  Boad.  Uubort  Braithwaito, 
t^.,  MJ).,  FX.S.,  presided. 

Mr.  E,  P.  Pett  read  a  paper  "  On  the  Aphis,  or  Green  Fly." 
Afior  a  minute  description  of  tho  form  and  structure  of  the  insect,  the 
reader  passed  on  to  the  consideration  of  tho  modes  of  reproduction. 
Koch  had  been  written  on  the  subject,  but  all  authorities  appeared  to 
agree  that  in  the  spring  the  wanning  sun  and  air  acted  upon  the  eggs 
laid  in  the  previoos  aatnmn.  In  due  course  tho  eggs  wore  hatched, 
and  the  young  aphis  emerged,  wingless.  After  chongiiig  its  skin 
Oaee  or  lotir  times,  it  commented,  without  interposition  of  a  male,  to 
giTe  birth  to  living  wingless  young,  who  in  their  turn  became  mothers, 
and  so  the  lineage  descended  for  many  generations.  Occasionally 
an  aphis  at  its  birth  appeared  Bimilar  to  its  predecessors,  but  at  tho 
last  change  but  one  of  its  skin  it  posHcssed  rudimentary  wings,  which 
became  ^Uy  developed  on  tho  final  change  taking  place.  Tho 
multiplication  of  these  insects  was  extremely  largo,  though  difibrent 
statements  were  made  as  to  tho  average  rate  at  which  young  wero 
produced ;  one  anthority  stating  it  at  three,  and  another  at  fourteen 
per  diem.  Schrank,  starting  from  Bonnet's  observations,  calculated 
tho  progeny  of  a  singlo  aphis  during  one  summer  at  23,740,000; 


52  PBOOEEDINGS  OF  SOOIETIEB. 

whilst  Eeanmur  says  the  offiipring  of  a  single  aphis  will  amoimt  to 
5,904,900,000.  In  wingless  females,  Mr.  Pett  had  frequently  coimtcd 
from  thirty  to  fifty  young  in  various  stages  of  development,  whilst  the 
winged  individuals  contained  from  twenty  to  thirty  young. 

AphidaB  were  generally  regarded  as  stupid  and  devoid  of  maternal 
feeling :  instances  might,  however,  be  seen  where  their  actions  seemed 
to  show  at  least  some  care  for  their  offspring.  When  the  sap  failed 
in  any  particular  branch  or  leaf  on  which  a  &mily  had  been  feeding, 
Mr.  Pett  had  seen  the  parent  emigrating  with  her  family  on  her  back 
and  clinging  to  her  antennsB.  He  was  curious  to  see  if  this  was  at  the 
will  of  Sie  parent,  the  caprice  of  her  children,  or  by  mutual  consent, 
and  to  this  end  he  took  a  mother  who  was  walking  along  with  four  of 
her  children  on  her  back,  and  placed  them  separately  on  a  glass  slip 
on  the  stage  of  the  microscope,  parent  and  ofi&pring  being  close 
together.  The  mother  inunediately  extended  one  of  her  front  legs,  so 
as  to  form  an  inclined  plane,  by  means  of  which  the  little  ones 
mounted,  three  to  her  back,  and  one  to  her  antennsB.  With  ^  fine 
camel-hair  brush  two  of  the  young  were  then  removed  from  their 
resting  place.  The  mother  immediately  instituted  a  search  for  her 
lost  children ;  and  having  found  them,  the  same  process  of  ascending 
to  a  place  of  safety  was  gone  through. 

Wherever  there  was  vegetation — roots,  branches,  leaves,  flowers, 
&o. — it  was  more  than  probable  that  aphidsB  would  be  found,  although 
exceptions  to  the  devastations  of  this  tiny  plague  of  the  field  and 
garden  might  be  found.  Amongst  the  most  destructive  of  these 
insects  were  the  hop  and  potato  fly,  both  akin  to  the  rose-aphis. 
A  species  usually  confined  its  attacks  to  one  family  of  plants ;  pro- 
bably deriving  therefrom  nourishment  which  it  failed  to  obtain  else- 
where :  thus  aphidsB  taken  from  an  arum  lily  died  when  placed  on  a 
rose-tree,  and  those  taken  from  a  rose-tree  dwindled  and  died  off  when 
placed  on  the  lily.  The  classification  of  the  various  kinds  of  aphids 
was  spoken  of  as  being  at  present  in  a  rather  imperfect  condition; 
and  the  various  trees  on  which  aphidse,  presenting  distinctive  features, 
had  been  found,  were  enumerated. 

Mr.  Pett  recorded  a  parasitic  fungus  with  which  the  aphis  was 
frequently  attacked,  usually  after  changing  a  skin.  The  insect 
became  pearly-coloured,  and  ultimately  of  a  reddish-yellow  tint :  its 
skin  was  then  covered  with  a  slight  down,  and  it  speedily  died.  Lady- 
birds would  feed  largely  upon  aphidsB,  while  perhaps  their  worst  insect 
enemy  was  the  larva  of  the  lacewing  fly.  The  gardener  was,  however, 
the  most  inveterate  foe  of  the  *'  green  fly" :  he  may  fumigate,  powder, 
or  syringe  his  plants,  but  still  fail  entirely  to  rid  himself  of  his  pests ; 
and  pr(^bably  the  best  mode  of  securing  ourselves  against  the  damaging 
attacks  of  the  aphis  was  to  encourage  the  preservation  and  multiplica- 
tion of  insects  that  prey  upon  it,  such  as  the  lady-bird  and  lacewing  fly. 

Various  drawings,  illustrative  of  the  subject,  executed  by  Mr.  Pett, 
were,  during  the  reading  of  the  paper,  exhibited  to  the  members ;  and 
at  the  conclusion  a  hearty  vote  of  thanks  was  unanimously  accorded 
to  Mr.  Pett  for  his  interesting  paper. 
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I. — Bitearekea  on  the  Life  Hidory  of  a  CereomoiMd:  a 
Lesion  in  Bioffmetit. 

By  W.  H.  DALLiMaEB,  P.B.M.S.,  and  J.  Deysdam,  M.I>. 
Plttu  XXIV,  XXV,  AWD  XXVI. 
Bi  qoestioa  as  to  whether  vibil  formB  of  the  lowliest  and  Bunnteet 
od  may  hare  their  origin  in  a  new,  and  as  yet  unexplained, 
nngement  of  inritol  material,  is  one  that  can  never  find  a 
jitimatQ  and  final  reply  in  the  claeB  of  experimenta  employed 
test  it  within  the  last  thirty  years.  A  careful  student  of  the 
vatnre  of  the  subject  will  see  that  the  reavlla  obtained  by  the 
Qe  and  different  expeiimenters,  with  Bimilar  infosions  and  soln- 
tu,  are  so  nncertain,  and  often  contradictory,  as  to  leave  the 
lole  question  open  to  bias ;  and  an  almost  equal  array  of  so- 
lod  "experimental  &ctB,"  &om  nearly  equally  tmstworthy  oh- 
"vera,  msy  be  qaoted  on  either  side.  This  may  be  all  pleasant 
iV{|[h  in  a  "  wordy  war,"  but  it  does  not  even  approximate  to  a 
vision  of  Hie  issne,  and  points  to  insufficiency  in  the  experiments 
'ployed.  The  appearance  or  non-appearance  of  organic  forms  in 
i^ain  infusions  placed  in  sealed  flasks  or  tubes,  or  otherwise  oon- 
•OQed,  is  held  to  be  decisive  of  their  production  de  novo,  or  other- 
■e ;  but  in  point  of  fact,  we  know  nothing — absolutely  nothing — 
^ihe  life  history  of  the  greater  number  of  the  forms  produced.  To 
^Btopt  to  det^e,  therefore,  &om  the  experiments  as  yet  published, 
*^  tneir  production  in  gross  masses  in  inorganic  infusions  proves 
**(  inorganic  elements  produced  them,  may  be  to  beg  the  whole 
^Otton.  Infarring  from  what  we  know  of  nature's  modes  of  rft- 
^notion,  we  have  a  right  to  expect  not  a  Ae  novo  production,  but 
poduotion  from  genetic  elementa.  But  when  we  remember  the 
iUtion  in  aisB,  throughout  nature,  between  the  ova  and  sperma- 
Hoa  and  the  organism  producing  them,  the  &ct  t^  no  such 
anente  are  visible  (if  they  exist)  in  Bacteria  or  monads  is  probably 
meie  necessity  of  our  present  iastrumental  power.  At  least  this 
inevitable,  that  befi>r6  we  can  be  scientifically  certain  that  these 
wly  forms  do  or  do  not  originate  in  non-vital  elemente,  we  ought 
know  their  life  history ;  and  if  this  be  desirable  in  the  queeboa 
AbiogenesiB,  it  most  be  absolutely  essential  before  we  evoi 
ipEoaan  that  of  Heten^eneeis.     We  mnst  patiently  follow  them 
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without  a  break  in  observation,  through  all  their  changes,  and  th( 
by  repeating  these  observations,  decide  on  the  stability  or  otherw 
of  the  form.  For  some  years  our  attention  has  been  individua 
directed  to  this  subject ;  and  three  years  since  the  advisabiUty 
combined  work  commended  itself  to  us.  For  work  of  this  kind 
be  effective,  we  beUeve  there  must  be  more  than  one  observer, 
order  that  the  observations  may  be  imbroken  as  far  as  possible,  a 
also  to  secure  a  mutual  as  well  as  a  double  confirmation. 

The  powers  we  have  employed  are  Powell  and  Lealand's  i 
779  T7'  i'?)  h  <^d  Boss'  ^  and  ^.  We  commenced  upon  a  moo 
which  is  at  present  undescribed,  but  which  is,  under  some  circui 
stances,  found  in  enormous  quantities  in  the  fluid  resulting  fro 
the  maceration  of  a  cod's  head.  Our  mode  of  procedure  we  ah 
not  now  describe,  as  we  purpose  doing  so  at  length  eventual! 
Suffice  it  to  say  that  we  employ  an  arrangement  by  means  of  whi( 
a  drop  of  the  infusion  under  examination  may  be  kept  wet,  and  i 
contamed  organisms  preserved  in  life  and  health  for  an  indefinii 
length  of  time,  when  examined  even  with  the  ^V-  We  have  o 
several  occasions  kept  the  same  drop  under  examination,  with  it 
living  inmates  multiplying,  for  from  eight  to  fourteen  days,  an 
during  the  whole  of  that  time  the  object-glass  has  not  been  moi 
out  of  focus  than  two  or  three  turns  of  the  fine  adjustment. 

The  form  on  which  our  constant  labour  has  been  bestowed  paflK 
through  a  remarkable  series  of  changes,  all  and  every  one  of  wbic 
might  be  taken  for  a  distinct  and  independent  creature,  but  that  ^ 
have  tracked  it  throud^  all  its  transitions,  and  seen  it  pass  from  & 
one  into  the  other.  We  find  that  these  changes  are  the  reverse  c 
capricious ;  they  are  always  aUke.  The  stabiUty  of  their  recurrenc 
is  as  complete  as  that  of  an  entomological  form.  But  we  have  J^ 
one  very  important  investigation  to  complete.  On  this  we  ^ei 
working  with  the  highest  powers,  when  our  attention  was  arresto 
by  the  appearance  in  the  neld  of  a  form  very  similar  to  the  od 
with  which  we  were  so  long  familiar,  but  mfmifesting  an  entirel 
dissimilar  behaviour.  The  new-comer  was,  roughly  speakiiij 
like  the  old  form  in  size  and  shape,  but  instead  of  two  flagella  i 
one  end,  it  had  a  single  flagellum  at  each  end,  and  it  was  multipl; 
ing  by  fission  with  great  rapidity.  Beasoning  from  what  we  kne^ 
we  felt  assured  that  this  was  not  a  capricious  development  of  01 
old  friend  whose  life  history  we  had  almost  compassed.  But  1 
had  no  right  to  positively  assume  this  without  investigation ;  ai 
the  researches  that  ensued  led  to  the  observations  now  recorded. 

The  field  as  first  seen  presented  the  appearance  figured 
Plate  XXIV.,  Fig.  1.    Among  a  number  of  tlie  forms  on  which  y 
had  been  working,  possessing  the  two  flagella  at  one  end,  marked 
were  several  cercomonads  with  an  equal  flagellum  at  each  eD 
marked  h,  moving  about  the  field  with  great  activity ;  and  some 
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»n  vers  dividing  bj  fiamon  in  a  manner,  as  &r  as  we  IcDOW, 
bre  nBolecnTed,  as  drawn  at  c,  e.  We  now  made  them  the 
sctal  objects  of  attention,  direoting  onr  examination  fiist  to  their 
>de  of  divisioQ.  The  first  indication  that  it  was  about  to  take 
oe  was,  that  the  body  became  squarer,  more  plastic,  and  sub- 
ceboid,  a  slight  bnt  sndden  constriction  of  the  sarcode  ensued,  as 
n  in  Fig.  1,  Plate  XXY. ;  this  rapidly  proceeded  to  the  greater 
istriction  shown  in  Fig.  2.  At  this  stage  a  alreiching  of  the 
istricted  portion  of  the  sarcode  took  place,  as  in  Fig.  3,  the 
i;ella  a  and  b  lashing  with  great  force.  As  the  sarcode  stretched 
became  finer,  no  more  being  eztraded  from  the  now  perfectl  j- 
ided  bodies.  In  Fig.  4  it  is  drawn  with  the  Barcode  sHghUy 
eker  than  the  flag^a,  and  in  Fig.  5  it  has  reached  its  final 
gth,  after  which,  by  the  rapid  and  strong  motion  of  a  from  b, 
I  attenuated  sarcode  e  snaps  at  c,  as  in  Fig.  fi,  leaving  die  sepa- 
ed  bodies  a  and  b  free,  and  each  possessed  of  a  new  Bagellnm  c,  d. 
king  an  average  of  forty  cases,  we  find  that  this  entire  process 
Mmpleted  in  four  minutes  and  forty  seconds. 

Now  becomes  manifest  the  importance  of  continuous  and  patient 
tchiog ;  for  we  found  that  this  mode  of  increase  might  continue 
liont  any  change  whatever  for  eight  days  at  least.  But  this  is 
officiently  long  period  to  justly  an  observer  in  concluding  that 
Fas  the  only  mode  by  which  increase  was  secured.     If  we  had 

been  constantly  watching  the  other  form  in  the  same  field,  we 
ht  have  arrived  at  this  conclusion,  but  our  attention  was  at 
^h  called  to  a  new  phenomenon.  Many  of  the  organisms  in 
*tion  all  at  once  appeared  to  be  pouring  out  a  delicate  sarcode, 
*  Fig.  7,  a,  b,  Plate  XXV,  Nevertheless,  they  moved  with  great 
iom,  and  the  flagella  rapidly  vibrated.  This  Barcode  increased  in 
alt  round  the  organism,  but  was  of  extreme  tenuity,  and  as  it  in- 
aed  iu  quantity  the  latter  moved  only  by  raeudo-podia,  although 
fla^lla  were  still  comparatively  active.  In  the  course  of  seven 
rs  there  were  several  in  the  field,  moving  in  all  directions,  and 
length  two  approached  and  touched  each  other,  as  in  Fig.  8, 
te  XXY. ;  a  rapid  blending  of  the  sarcode  now  ensued,  and  the 
jella  disappeared :  they  were  constantly  watched ;  the  amceboid 
code  of  each  blended  with  the  other,  and  at  length  the  bodies 
iched  and  began  te  unite,  as  in  Fig.  9,  Plate  XXV.  Their  union 
R  now  rapid  until  it  reached  the  condition  drawn  in  Fig.  10, 
ite  XXVT,  and  at  length  it  became  a  mere  cyst,  figured  at 
[.  11,  Plate  XXV,,  with  a  very  decided  investment.  Having 
ched  this  condition  and  become  slightly  yellow  in  hue,  an  appa- 
t  thinning  of  the  integument  of  the  cyst  ensued,  and  it  beoime 
denly  rent  '11  round,  and  retracted  towards  the  centra  as  in 
■.  11,  I'lttte  XXIV.  Up  to  this  time  wo  had  employed  without 
lagnifying  power  of  2500  diameters.  (Powell  and 
F  2 
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LeakncPs  ^  and  A  eye-piece.)  With  this  we  peroeived  that  the 
burst  cyst  was  pouring  oat  what  at  first  ap^red  like  a  yiscid  masB 
of  oily  matter,  but  which,,  when  followed  into  its  more  dispersed 
condition,  presented  the  appearance  of  minute  granulation.  A 
draw-tube  8  inches  in  length  was  now  put  on  with  the  B  eye- 
piece, and  on  delicate  focussing  it  was  palpable  beyond  all  question 
that  a  dense  mass  of  granulei^  inconceivably  small,  was  being 
emitted  from  the  cyst,  as  drawn  in  Plate  XXI Y^  Fig.  11.*  This 
obseryation  appeared  to  us  so  important,  that  it  was  determined, 
if  possible,  to  repeat  it  This  we  did :  following  a  pair  from  the 
condition  drawn  m  Plate  XXY.,  Fig- 7,  to  the  final  bursting  of  the 
cyst,  as  in  Plate  XXIV.,  Fig.  11.  We  have  made  careful  drawings 
of  each  stage,  but  give  only  the  film  of  the  cyst  after  it  had  spent 
it8elf,in  Fig.  12,  Plate  XXIV. 

It  became  now  a  matter  of  great  interest  with  us  to  study  the 
future  of  these  infinitesimal  spores.  With  the  ^  the  most  accurate 
observer  could  not  have  discovered  their  presence  if  he  had  not  pre- 
viously seen  them  with  the  ^.  Indeed,  we  should  have  failed 
wholly  to  see  them  but  for  their  enormous  aggregation  and  motion 
in  a  mass.  A  relative  idea  of  their  size  may  be  given.  The  Ba^ 
terium  iermo  of  Gohn  is  familiar  to  all  microscopists.  'HiaBacillui 
Ulna,  a  larger  form,  almost  equally  so.  In  Plate  XXVI.,  Fig.  1,  a,  the 
former,  is  drawn  as  magnified  600  diameters ;  the  latter  magnified 
with  the  same  power  at  e,  d,  e,  while  at  h  one  of  the  B.  iermo  at  a 
is  magnified  2500  diameters,  and  at  /  the  BaciUtis  Ulna  drawn  at 
e  is  also  magnified  2500  diameters.  Fig.  2  represents  a  portion  of 
a  field  under  the  same  magnification  with  B.  iermo,  and  some  of 
the  granules  emitted  from  the  cyst  interspersed.  Fine  as  these 
dots  are,  they  are  all  too  coarse  to  be  other  than  diagramatic 
This  field  was  now  watched  without  intermission  for  six  bonis, 
when  a  portion  of  it  in  which  gradual  increase  in  the  size  of  the 
granules  had  been  seen  was  drawn  at  Fig.  3,  the  same  power  of 
course  being  employed ;  and  the  increase  in  size  being  well  seen  by 
a  comparison  with  the  B.  iermo  in  the  field.  The  increase  ms 
now  more  rapid,  Fig.  4  representing  the  change  that  ensued  in 
another  hour  and  a  half;  where  there  is  not  only  an  JTicr^^^  in 
size,  but  a  tendency  to  the  sub-ovate  form  of  the  parent.  At  the 
expiration  of  nine  hours  (in  all),  in  which  the  field  had  never  for 
one  moment  been  un watched,  they  ha^  grown  into  the  forms  shown 
at  a,  b,  c,  d,  and  e.  Fig.  5,  and  flageUa  were  distinctly  seen.  How 
they  were  acquired  eluded  our  most  vigorous  research,  both  then 
and  subsequently.  The  first  movement  seen,  which  was  before 
flagella  were  discovered,  was  similar  to,  but  much  slower  ihrnn^  that 
of  a  watch  "  balance-wheel " ;   this  was  shortly  changed  into  i 

*  The  relation  between  the  mnnles  and  the  cyst  in  siEe  nxiut  be  oonndflred 
only  approximate ;  they  cannot  be  drawn  with  sufficieni  minntminw 
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wriggling  motion,  when  the  flsgella  were  discovered,  and  they 
very  soon  moved  freely  over  the  field.  Their  increase  in  size  was 
now  rapid,  arising  probably  ixata  the  greater  amonnt  of  pabnlnm 
secured  by  motion,  and  certainly  aided  by  a  oonsiilerable  racnola- 
tion,  as  shown  in  Fig.  6,  drawn  at  the  expiration  of  ten  honrs ;  and 
at  the  end  of  a  httle  lees  than  twelve  honra,  the  normal  parent  form 
was  taken,  aa  seen  in  Fig.  7,  which  in  abont  forty  minntea  after  had 
begnn  to  divide  by  fiasion ;  one  that  was  watched  from  the  begin- 
ning is  drawn  at  Fig.  8,  when  in  the  middle  of  this  process. 

ThoB  the  entire  Hfe  cycle  of  this  form  is  seen.  When  mature, 
it  mnltipliee  by  fission  for  a  period  extending  over  firom  two  to 
eight  days.  It  then  becomes  pecnUarly  amcsboid;  two  individuals 
coalesce,  slowly  increase  in  size,  and  become  a  tightly-distended 
cyst.  The  cyst  bnrste,  and  incalculable  boats  of  immeasnnbly 
small  spornlea  are  ponred  out,  as  if  in  a  viscid  flaid,  and  densely 
packed ;  these  are  scattered,  slowly  enlarge,  acqnire  flagella,  be- 
come active,  attain  rapidly  the  parent  form,  and  once  more  increase 
by  fission. 

We  were  now  desirous  of  ascertaining  to  what  extent  the 
mature  form  and  the  spomle  were  pervious  to  the  action  of  heat. 
There  was  considerable  difficulty  in  this,  since  it  was  necessary  to 
Inow  that  the  spomles  toere  in  the  heated  drop,  and  this  could  only 
"he  positively  asserted  of  that  which  waa  in  the  field  of  the  instm- 
ment.  An  ordinary  slide,  containing  adult  forms  and  spomles 
covered  in  the  ordinary  way,  was  allowed  to  evaporate  slowly,  in 
seveii  instances,  and  placed  in  a  dry  beat  which  waa  raised  to  121°  C. 
It  was  then  slowly  cooled,  and  distilled  water  allowed  to  insert 
itself  by  capillary  attraction.  On  examination  all  the  adult  forma 
"Were  abeolntely  destroyed,  and  no  spore  could  be  definitely  identified. 
Sut  after  being  kept  moist  in  the  growing  stage  for  some  hours 
nnd  watched  with  the  ^,  gelatinous  pointe  were  seen  in  two  out  of 
the  seven  cases,  which  were  recognized  as  exactly  like  an  early  stage 
of  the  developing  sporule,  which  were  watched  until  they  had 
leached  the  Bmall  flagellate  atete  shown  in  Fig.  5,  Plate  XXVI. 
^The  remaining  five  were  barren  of  result. 

In  boiling,  the  difBculties  were  still  greater,  from  the  uncertainty 
Ijeforehand  of  the  presence  of  sporules  in  a  sufficiently  large  drop 
of  the  infusion  cosnally  taken.  After,  however,  a  considerable 
ntimber  of  experimenta,  we  find  that  a  tempemtnre  of  66°  C,  given 
to  the  infusion,  destroys  all  adult  forma ;  but  we  have  found  young 
monads  appear  and  chv^op  in  an  infoaion  which  has  been  raised  to 
127°  C. ;  snggesting  that  the  sporule  is  uninjured  in  a  temperature 
oonaiderably  aoove  uiat  which  is  wholly  deetrnctive  of  the  adnlL 

We  are  aware  of  the  valnable  generalization  of  Cohn  and  Hor- 
watfa,  founded  upon  accurate  ezpenmente,  that  all  hviog  things  are 
destroyed  at  a  temperature  of  62°  C.  when  equal  difi'usion  of  heat 
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is  secnred,  and  so  £&!  at  least  as  adult  forms  go,  we  are  jirepared, 
as  a  general  rule,  to  accept  it.  We  question  its  application  to 
sporules,  where  they  exist ;  and  nothing  but  patient  inquiiy  and 
experiment  on  these,  as  such,  can  definitely  settle  the  questioD. 
But  the  unequal  diffusion  of  heat  from  causes  known  and  unknown, 
must  always  in  individual  experiments  cause  variety  of  resnlta. 
Gohn  himself  confirms  the  hci  that  Bacteria  are  not  always  killed 
by  boiling  in  flasks,  and  that  Bacillus  subtUis  (the  lactic  acid 
ferment  organism)  survives  the  boiling  of  the  solution  in  which  it 
is  contained ;  and  that  in  every  case  the  boiling  should  be  continned 
for  an  hour. 

We  think  that  the  above  experiments  justify  us  in  questioning 
the  statement  of  a  recent  partisan  of  Abiogenesis,  *'  that  even  if 
Bacteria  do  multiply  by  means  of  invisible  gemmules,  as  well  as 
by  the  known  process  of  fission,  such  invisible  particles  possess  no 
higher  power  of  resisting  the  destructive  influence  of  heat  than  the 
parent  JBacteria  themselves  possess.*'*  This  may  be  true  of  Bac- 
teria, but  it  certainly  remains  to  be  proved ;  while  its  inappUcabilitj 
to  all  sporules  is  apparent. 


11. — The  Angular  Aperture  of  Objectives. 

By  KOBERT  B.  TOLLES,  U.S.A. 

Any  objective  when  adjusted  to  the  maximum  point  and  measured 
in  air,  having  less  than  180^  angular  aperture,  such  objective, 
being  applied  in  the  microscope  to  observation  of  an  object  in  the 
ordinary  balsam  slide,  necessarily  has  less  than  82^  of  apertnie 
practiwdly  for  that  balsamed  object.  Now,  avowedly  English 
objectives,  and  presumptively  aM  of  single-lens  fronts  of  oonunon 
crown  glass,  are  of  rather  less  than  180°  air  angle.  Therefore  it 
is  evident  that  I  did  not  "  challenge  "  test  of  Eiiglish  objectives  as 
against  any  other  whatever  built  on  that  plan.  There  was  nothing 
invidious  in  my  remark,  and  fairly  considered  I  think  not  any  soch 
appearance.  It  was  cautionary  merely.  Thus  (as  stated  m  ml 
note,  which  happened  to  follow  Mr.  Wenham's  in  your  last  isBoe) 
I  obtained  a  view  with  definition  of  a  fine  object  unquestiooaUj 
with  the  advantage  of  a  pencil  of  above  100°  of  actual  practical 
balsam  angle,  measu/red  vnth  the  object  in  focus  at  the  momeni. 

Well,  measured  in  air,  this  objective  would  show  not  distzDr 
guishably  more  than  any  English  (or  other)  objective  of  the  ordi- 
nary construction  corrected  for  air  angle  approximating  180^.  I^ 
Mr.  Wenham's  tank  in  balsam  a  proper  diS^nce  wonSl  be  diown 

*  Ba«tiaii,  *Proc.  Roy.  Boc./  »Iarch,  1878. 
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between  the  commoa  and  the  "pecaUar"  kinda,  i.e.  ref.  index 
of  the  "halaam"  used  being  the  mme  aa  "glass," — the  one  of 
usnal  GonstraotioQ  would  show  less  (probably)  than  82°,  while  the 
one  I  allnded  to  in  the  note  which  Mr.  'Wenhom  commenta  upon 
would  give  over  100°, — I  got  110°, 

The  latter  being  tranaferred  to  the  microecope  (no  change  of 
adjustment)  wovld  practically  have  no  more  than  closely  the  same 
angle  as  the  first,  lor  with  both  the  outside  plane  surface  of  the 
slide  limits  the  balsam  pencil  to  angalar  cone  resultant  &om  an  air 
angle  of  180°,  and  whicn  cone  is  lees  than  82'  tn  the  glass  and  in 
the  balsam. 

All  this  is  "  piper's  news,"  of  course,  but  it  seems  a  story 
necessary  to  be  tola  again.  But  to  proceed  beyond  this — with  the 
semi-oylindrical,  or  some  eqaivalent  "  thin^,"  we  have  that  angje 
vUra  of  anything  derivable  from  180°  in  air,  and  which  is  utilized 
by  this  objective  (the  one  reported  of  in  my  last, '  Monthly  Micro- 
scopical Journal'  for  Jane,  current),  and  not  touched  with  the 
other  sort. 

What  I  utter  is  a  matter  of  knowledge,  not  speculation.  I 
have  seen  well  with  that  additional  20°  of  pencil,  though  as  yet  by 
chance  not  verified  by  others'  eyes.  All  the  80°  and  more  being 
shut  out,  the  outside  portion  illuminated  &e  object,  and  the 
objective  with  that  ultra  portion  of  the  cone  (and  limited  to  it) 
gave  a  good  image  of  the  object.  But  the  cylindrical  appliance 
was  necessary  to  show  that  the  part  beyond  80°  was  used. 

One  word  more,  to  show  there  is  no  room  t«  question.  When 
used  as  a  means  of  measure  of  balsam  angle  of  the  objective,  the 
light  being  put  dowtti  tlie  microscope  body,  the  cylindrical  suc&ce 
is  dulled  to  act  as  a  screen  on  which  the  angle-lunits  are  marked, 
and  with  no  deviation,  all  the  while,  mind  you,  the  ci>jeet  heing  in 
foeaa.  Mr.  Wenham's  explanation  does  not  apply.  It  seems  to  me 
this  is  one  of  those  "  true  facts  "  he  is  bound  to  recognize. 

I  do  not  care  to  impeach  the  Wenham  tank.  The  objectives 
I  tried  in  that  tank  all  showed  more  angle  in  "  balsam  "  than  was 
shown  by  the  "  wretched  adaptation  "  that  vexes  so  Mr.  Wenham. 
Thus,  the  \  oi  the  tank  list  ('  Monthly  Microscopical  Jonmal,* 
No.  XLV.,  p.  106),  the  tank  showed  it  to  have  llO^whUe  the  so- 
smartly  tabooed  "eylindric  afiair"  gave  it  107°  instead!  My 
cause  was  helped  most  by  the  showing  of  the  tank. 

The  tank  will  give  perhaps  correct  exhibit  of  angle  for  any 
liquid,  but  to  teat  the  question  at  issue  here  the  balsam  must  have 
that  refractive  index  involving  interior  total  reflexion  at  incidence 
of  40°  and  a  fraction,  or,  in  other  words,  like  "  glass,"  aa  repeatedly 
laid  down  by  Mr.  Wenham^not  much  turpentme,  neither  must  it 
be  a  resin.  Such  is  the  difBculty  with  the  tank.  Your  balsam  as 
to  index  will  not  agree  with  case  as  stated. 
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Now,  the  semi-cylinder  of  conunon  crown  daas  is  jnst  tlie  thing 
to  produce  that  case,  and  admit  of  no  other.  The  plane  sorfiice  of 
the  semi-cylinder  controls.  K  the  balsam  is  like  the  glass  as  to 
index  no  deviation  takes  place  between  them.  If  thin  with  tur- 
pentine,  considerable  deviation,  bnt  the  reading  on  the  cylindrical 
snrfiEuse  the  eame.  If  water,  the  angle  will  appear  the  same.  Tbis 
is  according  to  actual  trials  when  the  apparatus  was  first  mounted. 

Therefore,  and  also,  the  eemucyUnaer  would  correctly  represent 
the  balsam  angle  whatever  the  medium  between  objective  frcHit 
and  cover — only  if  (taking  the  case  of  the  i-inch  objective  named 
herein)  the  medium  be  so  rare  as  to  give  to  glass  an  angle  of 
interior  total  reflexion  less  than  the  objective's  angle  in  bfiJsam. 
Thus,  with  air  between  objective  front  and  cover,  only  80°,  or 
doeely  to  that,  was  obtained,  although  in  balsam  tank  the  objective 
showed  110°. 

I  may  as  well  add,  that  if  anyone  in  England  thinks  proper  to 
construct  an  objective  to  gain  this  angle  in  balsam,  of  oourse  my 
remark  as  to  comparative  limit  of  angle  would  not  apply.  I  have 
poirUed  out  how  in  the  case  of  the  fournsystem  objective  {*  Monthly 
Microscopical  Journal/  March,  1872). 

The  110°  ^  of  the  tank  list  is  such  an  objective  ('Monthly 
Microscopical  Journal,'  No.  XLV.,  p.  106),  but  it  was  not  built  for 
the  maximum  in  balsam  by  a  long  way.  The  same  objective  with- 
out  change  of  construction  is  the  identical  one-fifth  tested  in 
Washington  by  Dr.  J.  J.  Woodward  and  associated  gentlemen,  and 
declared  to  have  "  over  100°  of  balsam  angle." 

The  means  of  making  an  objective  of  three  systems  to  have  as 
much  angle,  I  have  suggested  at  least  in  the  same  paper,  and 
since  produced,  as  stated  in  my  note  in  your  last  issue. 

In  conclusion,  I  have  to  remark,  that  as  all  my  measuremenls 
of  angle  given  in  the  tank  list,  and  since,  have  been  alvrays  made 
with  adjustments  for  cover,  ^ving  ffood  definition^  therefore,  Kr. 
Wenham  has  not  yet  answered. 

In  'Monthly  Microscopical  Journal,*  No.  LI.,  p.  128,  Mr. 
Wenham  says, — "  Mr.  Tolles,  in  admitting  that  he  doeee  flie  lensn 
within  the  position  of  proper  definition,  gives  us  the  key  to  his 
fallacy."  This  "  admitting  "  I  pointedly  deny,  and  call  on  Kr. 
Wennam  to  point  out  where  he  finds  such  admission. 

BdiTON,  June  20M,  1873. 
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III — Bmutrka  on  the  Confirmation  given  by  Dr.  Colond 
WoodvMrd  to  the  "  Colour  Test." 

By  Dr.  EoYgroN-Proorr,  F.R.S.,  Ac,  &c. 

I  HAD  the  hcmoor,  on  May  31, 1S69,  of  transmitting  to  the  Council 
of  the  Boyal  Microecopiw  Society  a  paper  printea  seTen  months 
aftexwBids,  December,  1869,  which  contained  the  following  Btat«- 
ment: — 

"  I  cannot  here  too  strongly  call  attention  to  the  beautiful 
phantHD^ia  which  I  have  always  endeavoured  to  obtain  as  a  fine 
and  reliable  test  of  approaching  aplanatiam  (freedom  from  spherical 
aberration)  and  heraMiug  a  fine  definition. 

"  In  examining  striated  bodies — 

"  Longitndinal  banda  glieten  with  a  mby  tint  apon  a  green  or 
yeUowish  gronnd ; "  and  describing  the  beads  on  the  Podnra  scale,  I 
■tftte^.  300— 

"  The  upper  beads  are  best  seen  either  green  npon  a  pink  gronnd 
or  pink  upon  a  greenish  ground,"  and  p.  302 — 

"  The  most  difficnlt  definition  is  that  of  the  sabstratnm  of  beads 
glimmering  through  the  membrane  nearest  the  light :  on  the  other 
side  they  are  generally  of  a  very  bright  yellow  green  colour, 
eontnisting  prettily  with  the  deep  ruby  colour  of  the  upper  beads." 
—1869. 

It  is  gratifying  to  find  the  tmUi  of  this  obeerradon  rerified  by 
80  dietingmehed  and  accurate  a  gentleman  as  Dr.  Woodward,  in  hui 
ooDunomcation  for  the  Norember  namber  of  the  '  Monthly  Micro- 
nopical  Journal,'  1871,  in  which  he  alludes  to  the  colour  testing 
in  reiy  deoisire  language. 

He  aays  in  subrtonce,  that  purchasers  of  objectiree,  in  general, 
tlffmftnil  approxiinate  aohromatiam  above  all  else ;  that  in  order  to 
obtain  it,  "  the  corrections  for  spherical  aberration  are  inevitably 
aacrificed ; "  that  in  obtaining  on  a  white  screen  by  sunlight  a  picture 
ti  Plearotigma  Formoaam,  it  was  found  quite  impossible  to  get  a 
distinot  view  of  the  heads  nnleea  the  colour  corrections  were  such 
tint  they  appeared,  "  brilliant  red  on  a  greenish  ground,  and  that 
when  the  object-glass  is  more  nearly  achromatic,  not  merely  pboto- 
gnphs  are  unsatisfactory,  bnt  with  white  light  it  will  be  found  im- 
poamble  to  separate  the  beads  distinctly  on  the  screen."  He  then 
mentions  a  variety  of  excellent  glasses  by  difTerent  makers,  which 
all  resolved  the  ISth  band  of  Kobert,  bat  all  of  these  had  the  same 
ooloor  corrections. 

The  announcement  which  I  had  the  boldness  to  make  so  early 
as  May,  1869,  that  in  "  the  best  glasses  there  is  a  certain  reeiduary  - 
abemtion,"  raised  a  storm  of  opposition  hardly  yet  snbeided.     I 
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afterwards  described  this  in  the  '  Philosophical  Transactions '  *  as  a 
nebulous  yellow  fog,  which  no  objective  adjustments  are  able 
to  dissipate,  p.  592 ;  and  &om  experiments  therein  detailed  the 
residuary  lateral  abenration  was  calculated  to  be  s^^ins  ^^  ^^  i^^* 
The  devils  sent  us  by  Colonel  Woodward  now  seem  amply  to 
justify  the  following  passage  of  my  first  paper,  p.  304  : — 

^'  I  know  it  is  very  difficult  to  throw  aside  the  creed  and  belief 
of  forty  years,  and  I  have  hesitated  a  long  time  (seven  yearo)  to 
bring  forward  my  views,  being  perfectly  convinced  that  a  battle  of 
the  glasses  will  have  to  be  fought. 

''  I  point  to  the  immersion  lens  as  an  irrefragable  proof  of  the 
deficiencies  of  the  corrections  of  the  old-£Eishioned  glasses  to  grapple 
with  some  of  the  exquisite  difficulties  of  microscopic  research,  isA 
if  my  efibrts  shall  in  any  way  advance  the  excellence  of  defining 
power,  especially  in  the  higher  range  of  investigations,  I  shall  feel 
m  the  end  amply  rewarded ;  my  work  has  been  earnest  and  smoere." 

The  passage,  however,  which  I  wish  particularly  to  caD 
attention  to,  now  that  the  principle  is  better  acknowledged  and 
understood,  is  in  the  Apnl  number,  'Monthly  Microscopical 
Journal,'  1870  :— 

''  I  have  lately  seen  the  Formosum  beading  coloured  with  red, 
orange,  yellow  and  blue.  The  beading  has  appeared  wreathed 
with  a  golden  bronzing;  individual  beads  separated  from  tbdr 
fellows  appeared  remarkably  distinct 

"  Destruction  of  colour  reduces  the  field  to  a  spiritless  picture. 
(Dr.  Woodward  now  says  they  cannot  be  seen  at  all  on  the  wbde 
screen  he  employs  unless  tney  are  made  to  appear  red  on  a 
greenish  ground.) 

'^  Now,  if  we  view  diatoms  en  masse  with  the  unaided  sight,  they 
appear  resplendent  with  a  variety  of  prismatic  hues  when  under  a 
strong  light. 

"let  these  colours,  so  evident  to  the  unassisted  eye,  en  fmittf 
vanish  in  achromatic  vision :  should  these  charming  colouis,"  I 
then  asked,  "  be  destroyed  "  ? 

In  a  paper  communicated  last  June  to  the  '  Quarterly  Journal 
of  Microscopical  Science,'  I  made  the  following  deductions  from  the 
observations  there  related  : — 

.  .  .  On  referring  to  a  diagram,  I  said  the  great  bulk  of 
the  rays,  except  the  red  or  reddish  yellow.  Converge  accurately  ^ 
B,  whilst  the  residuary  rays  of  reddish  orange  converge  to  a,  0 
that  we  either  in  general  get  achromatism  with  residuary  sphoical 
aberration,  or  reddish  yellow  rays  when  the  spherical  abenatioD  it 
destroyed. 

Spherical  aberration^  as  detected  by  the  methods  I  have  ream' 
menaedy  displays  itself  in  a  colourless  miOciness  or  whitish  tmd» 

♦  Vol.  u.,  1870. 
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like  doudineu.  Disaipate  this  by  belter  ipherical  corrections,  and 
it  it  immediaieljf  replaced  by  aU  briSiarU  points  becoming  irradiated 
viih  the  oranffe-rea  hah. 

In  the  same  paper  (July,  1872)  I  fnrther  stafed — 

"  If  the  orange-red  rajB  be  absorbed  bj  the  ammomo-snlphate 
of  copper  Bolation  transmitting  roonocbromatic  light,  definition 
ictinically  is  mach  more  easily  produced.  But  the  eye,  leceiving 
ardinary  compound  light,  whikt  the  aberraton  is  neglected  to  the 
advantage  of  the  achromatiBm,  cannot  possibly  see  as  well,  as  the 
uitinic  monocbromatic  rays  potentially  define  and  depict.  A  point 
may  be  ascertained  in  the  axis  nhere  the  aberration  may  almost  be 
abngniehed  when  it  is  no  longer  confused  with  uncorrected  red 
■od  yellow  rays.  In  other  words,  the  blue  rays  may  be  brought 
Bocnrately  to  the  same  mathematical  point  in  the  axis,  whilst  all 
other  (coloured)  rays  would  vary  more  or  less.  In  the  finest 
objectiree  now  made  I  find  when  the  spherical  aberration  is  cor- 
rected there  is  a  strong  secondary  spectrum,  chiefiy  consisting  of  a 
mixtnre  of  the  led  and  yellow  rays.  Bat  when  this  is  corrected, 
W  nsing  all  possible  precautions,  so  as  to  render  the  achromatism 
umoet  abeolntelv  perfect,  then  the  aberration  reappears-  In  point 
of  fact,  the  focal  point  where  the  spherical  aberration  Tanishes,  does 
not  cwrrespond,  or  is  not  identical  with,  the  focal  point  when  the 
Dolonred  rays  are  blended  into  white  hght.  But  aa  all  makers  (and 
indeed  everyone  else)  more  readily  detect  imperfect  achromatism 
than  residnary  aberration,  the  latter  is  sacrificed  to  the  former. 
All  the  glasses  with  which  I  am  acquainted  err  in  this  respect,  or 
abenste,"  p.  266. — '  Quarterly  Journal  of  Microscopical  Science,' 
July,  1872. 

Pr.  Woodward  expreesee  himself  forcibly  in  the  same  direction, 
p.  299,  No.  xxTii.,  1872  :— 

"  I  have  observed  that  those  glasses  which  were  quite  under- 
ODirected  for  colour,  not  merely  gam  the  beet  photographs,  bnt  did 
the  beet  work  by  lamphght.'  ..."  Now,  in  view  of  the 
irrationality  of  dispersion,  absolute  achromatism  is  impossible,  and 
»t  aiming  to  approach  it  aa  closely  as  may  be,  the  corrections  for 
spherical  aberration  are  incTitably  sacrificed.  It  appears  im- 
portant that  this  fact  should  be  more  generally  known.  He  then 
proceeds  to  describe  a  simple  test.  It  is  gtatitying  to  find  my 
views  expressed  in  July  so  fully  confirmed  in  November  by  onr 
American  savant. 

There  is  one  point  npon  which  I  desire  to  make  an  observation. 
Dr.  Woodward  says,  in  quoting  a  pass^e  from  my  paper  of  Feb- 
niary,  1872,  "  It  Beems  probable  to  me,  therefore,  tlut  the  distin- 
goiahed  makers  last  named  have  made  no  substantial  progress  since 
1869 ;  and  this  view  is  confirmed  by  Dr.  Boyston-Pigott,  who 
meotioDa  (p.  66)  that  Powell  and  Lealand  had  placed  at  bis  dis- 
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posal  '  for  a  fortnight/  a  ^th,  '  similar,  though  perhaps  slightly 
soperior,  to  the  celebrated  immersioii  r?^  signalized  by  Dr. 
m)odward/  but  which  they  were  'unwilling  to  dispose  of  on 
account  of  its  excellenoe.' " 

I  think  it  is  only  fait  to  the  reputation  of  Messrs.  Powell  and 
Lealand^to  state  that  I  assigned  no  reason  for  this  tmwillingnesB, 
and  in  justice  to  them  I  may  be  permitted  to  quote  the  whole  pas- 
sage, thus  (page  67)  :— 

''  In  £Etce  of  these  observations  with  the  best  elasses,  I  presume, 
in  existence  (Powell  and  Lealand's  own  iVth,  wUdh  I  think  they 
are  unwilling*  to  dispose  of,  and  their  new  ^^  immersion,  mads 
expressly  for  the  writer),  I  may  make  bold  to  predict  that  a  double 
set  of  beading  will  also  be  observed  on  the  Angulatum,  Bhomboides, 
and  other  difficult  diatoms." 

It  will  be  interesting  to  find  that  Colonel  Woodward  succeeds 
in  photographing  the  double  sets  of  beading  described  in  the  Feb- 
ruary number,  with  the  admirable  glass  now  in  his  possession,  made 
by  Mr.  ToUes.  The  Formosum  wul  assuredly  yield  its  secrets  to  so 
excellent  and  artistic  an  instrument. 

I  have  very  little  doubt  that  if  anyone  be  willing  to  offiar  Messni 


Powell  and  Lealand  double  the  price  of  theur  -^vi — the 
charged  for  Tolles'  immersion  ^th,  by  Mr.  Stoddw,  $175,  or  84/. 
sterling — they  would  be  able  to  produce  a  glass  proporiaonately 
improved  in  some  of  the  minor  details.  It  would  truly  be  anphik- 
sophical  to  believe  that  the  best  glass  is  absolutely  so  perfect  as  to 
admit  of  no  further  improvement. 

Dr.  Woodward's  known  courtesy  towards  those  who  happen  to 
differ  from  him,  will,  I  am  sure,  excuse  my  pointing  out  to  him 
this  passage  of  his  as  conveying  more  than  I  intended. 

One  remarkable  fact  was  noticed  by  me  on  the  7th  Novemler 
last :  that  the  beading  on  the  Degeeria  domestiea  Poduia  ntf 
perfectly  distinct  moistened  with  v^ater,  though  usually  difficult  of 
observation  in  this  condition. 

The  colours  of  the  beading  on  several  wetted  insect  scales  nen 
of  a  fine  sapphire,  blue,  and  r^  when  most  distinctly  defined ;  ftai 
again  verifving  the  importance  of  the  **  colour  test." 

Notwithstanding  tne  bold  denials  by  persons  insufficient  ia- 
formed  as  to  the  existence  of  errors  in  our  best  glasses  of  the  old 
fashion,  it  is  gratifying  to  observe  that  strenuous  efforts  are  sour 
made  to  improve  tnem  by  new  constructions.  The  capabilities  of 
Titanic  optical  glass,  specially  manufactured,  encourage  the  hap 
that  not  only  tne  secondary  spectrum  will  vanish,  bat  also  w 
spherical  residuary  aberration. 

*  I  waB  informed  that  as  it  was  a  glass  made  by  Mr.  PoweU,  jimior,  h* 
wished  to  keep  it  for  bis  own  use.  But  it  did  not  seem  rele^aDt  to  main  kaown 
this  reason. 
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On   Uung  (he  Coloar  Ted   to   determine  Focal  DepU,  and  the 
Nature  of  certain  Slruduret. 

The  foUowing  obeervatioii  Ulnfitratee  the  Talne  and  importance 
of  the  colour  test  iu  examiimig  minDto  Btmctarea 

The  object  employed  was  a  mimite  trianenlar  fragment  of 
P.  Formomm,  moanted  in  Canada  babam,  exhibiting  nine  beads 
on  one  Bide  and  six  on  the  other,  the  longer  side  being  formed  of  a 
portion  of  the  mid-rib.  The  focua  waa  gradually,  but  very  deli- 
cately deepened.     Appearances — 

Fi.  rirst  Cscns.     All  the  boundary  beads  appeared  bine  and  in 
dose  contact.     An  inner  row  in  contact,  bat 
pale  and  indistinct. 
Fi.  Second  Focus.   Ontlying  beads  reddish,  in  close  omtact    Inner 

row  touching  them,  blue. 
Fj.  Third  Focns.     Outer  b^ids  indistinct.     Inner  red. 
Ftr  Fonrth  Focus.  Boundary  beads  ranished.  Inner  beads  dark  red. 

The  planes  of  these  aererat  foci  corresponded  to  focal  changes 
of  about  l-60,000th  of  an  inch ;  so  that  the  focus  deepened  each 
time  by  about  half  the  depth  of  the  vertical  diameter  of  a  bead. 

Condunons.  1.  Never  having  had  before  the  good  fortune  to 
diaeriminate  bo  clearly  the  doable  set  of  beading  of  the  Formoenm 
fiirmerly  described  by  me,  as  in  this  broken  fragment,  I  am  now 
enabled  to  declare,  that  this  application  of  "  uoe  Oolonc  Test " 
determined  the  fact  that  the  two  sets  of  heeding  occupy  different 
plaocB,  t.  e.  the  enter  boondary  beads  were  elevated  above  the  imier 

TOWB. 

2.  That  instead  of  the  Formosum  being  composed  of  beading 
ttBoaUy  reckoned  at  about  33,000  to  the  inch,  toe  beads  are  set 
much  more  thickly  (cannon  ball-wise),  one  layer  of  beads  being 
uled  upon  the  other  layer,  so  as  to  admit  the  beads  of  the  lower 
kyer  to  appear  between  those  of  the  apper.  By  means  of  Brown- 
iiig's  delicate  Recording  Micrometer,  which  under  the  power  used 
gave  924  divisions  for  a  thousandth  of  an  inch  on  the  stage,  I 
ascertained  the  diameter  of  the  beads  in  contact  woe  about  the  one 
fifty  thousandth  of  an  inch.  A  good  idea  of  the  stmcture  of  the 
Formosum  would  be  obtained  by  examining  a  layer  of  shot  loosely 
sjffead  ont,  bat  confined  by  a  frame  upon  which  another  layer  had 
been  snperimpoBed, 

Having  constructed  a  measuring  machine  which  was  so  delicate 
as  to  admit  of  changing  the  central  spot  of  Newton's  Rings  through 
the  nine  orders  of  colours,  in  which  I  counted  altogether  twenty- 
three  changes,  under  the  microscope  I  hope  to  be  able  to  survey 
with  great  accoracy  the  position  of  the  molecules  of  structure, 
■asisteu  by  the  colour  test  here  described,  and  so  determine  more 
accarately  the  depth  of  the  different  layers. 
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I  announced  the  intermediate  beading  of  diatoms  in  May,  1869, 
to  which  I  here  more  particularly  wish  to  draw  attention,  as  thej 
exist  in  different  planes  of  focal  vision.  I  wish  to  add,  that  the 
minute  beading  of  the  mid-rib  described  by  me,  did  not  appear  more 
than  about  one  hundred  thousandth  of  an  inch  in  diameter  under 
a  power  of  1000 ;  one  of  Brownings  micrometer  diyisions 
corresponds  to  one  millionth  upon  the  staga* 
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By  J.  W.  Dawson,  LL.D.,  F.E.S. 

In  the  *  Monthly  Microscopical  Journal  *  for  October,  1872,  Mr. 
Gamithers,  of  the  British  Museum,  has  published  a  paper  in  which 
he  endeavours  to  show  that  my  Prototaxites  Logani  trom.  the  Devo- 
nian of  Graspe  is  a  gigantic  sea-weed,  for  which  he  proposes  the  generic 
name  Nemaiophycus.  Though  I  saw  this  article  some  time  ago, 
other  avocations  have  prevented  me  firom  attending  to  it  until 
now. 

The  tone  and  maimer  of  the  article,  I  may  say  in  passing,  are 
unnecessarily  offensive ;  and  the  author  bolsters  up  his  argument 
by  un&ir  assumptions  that  I  am  ignorant  of  some  of  the  most 
fEuniliar  facts  of  structural  botany,  &cts  which  were  well  known  to 
me  while  he  was  yet  a  school-boy,  and  which  are  stated  or  implied 
in  many  of  my  papers  on  fossil  plants.  Possibly,  however,  Mr. 
Carruthers  is  alr^My  aware  of  his  bad  taste  in  this  matter,  and  it 
will  be  to  me  a  sufficiently  ungracious  task  to  expose,  as  I  must  do 
in  the  interest  of  truth,  the  worthlessness  of  tiie  explanation  which 
he  offers  of  the  nature  of  Prototaxites.  I  shall  reply  to  his  objec- 
tions under  the  following  heads: — (1.)  The  mode  of  oocunenoeof 
Prototaxites.  (2.)  Its  microscopic  structure.  (3.)  Its  prohiUc 
affinities. 

*  With  regard  to  these  minute  quantities,  and  to  remove  doubts  which  ntf 
arise  in  some  persons'  minds  as  to  the  possibility  of  seeing  such  yeir  minute  IhMtf 
quantitios,  I  may  say  that  a  minute  of  arc  corresponds  to  the  breadth  of  tbt 
d44th  part  of  an  inch  as  seen  at  ten  inches,  which  is  at  least  four  times  •■  tkiok 
as  a  human  hair  at  that  distance.  Now  the  one  liundred  thousandth  of  an  ioA 
under  a  power  of  1000  is  precisely  the  same  thing  as  a  thousandth  of  an  iaob 
under  a  power  of  one,  or  seen  naturally  at  ten  inches.  But  we  can  tee  hatit  wMk 
finer  tlian  this — say  three  times — therefore,  with  regard  to  arc,  we  oan  aoe  with* 
power  of  1000  the  \  of  tttAtvv  ••^*  ^^^  &  POwer  of  3000  about  the  millkNitk. 
To  find  the  angle  in  seconds  V'  =  0*000004848  =  -nrefeinit^  neariy. 


The  angle  under  a  power  of  3000, 
at  a  distance  of  ten  inches,  is  for 
a  millionth  of  an  inch 


3000       8 


10  X  1000000  "  10000 

Divide  this  by  the  value  of  one  second  and  we  get  six  sebonds  in  tha  a^ 
subtended  by  nnj^^nretl^  under  a  po?rer  of  3000. 
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1.  Mode  of  Oeeurrenee. — This  alono  should  suffice  to  convisce 
any  pnctical  palsoatoLc^t  that  the  plant  cannot  be  a  eea-veed. 
Its  Urge  dimenBJODH,  one  specimen  fonnd  at  Gaape  Bay  being  three 
feet  in  diamet«r;  ite  seniling  forth  strong  lateral  brancbee,  and 
gnarled  roots ;  its  oocnrrence  with  land  plants  in  beds  nhere  there 
are  no  marine  organisms,  and  which  mnat  have  been  deposited  in 
water  too  shallow  to  render  possible  the  existence  of  the  large 
oceanic  Algte  to  which  Mr.  Garmthers  likens  the  plant.  These  are 
all  conditions  reqniriag  ns  to  sappoee  that  the  plant  grew  on  the 
land.  Farther,  the  tmnka  are  preserved  in  sandstone,  retaining 
their  rotundity  of  form,  even  when  prostrate ;  and  are  tborongbly 
penetrated  with  silica  except  the  tbin  coaly  bark.  Not  only  arc 
^IgEB  incapable  of  oocnrring  in  this  way,  bat  even  the  less  dense  and 
dnrable  land  plants,  as  Sigiltarite  and  Lepidodcndra  are  never  fonnd 
thns  preserved.  Only  tbe  extremely  durable  tnmks  of  coniferous 
trees  are  capable  of  preservation  under  snch  circumstances.  In  the 
very  beds  in  which  these  trees  occur,  Lepidodendra,  tree-feras  and 
Pnlophtfion  are  flattened  into  mere  ooaJy  films.  This  absolutely 
proves,  to  anyone  having  experience  in  the  mode  of  occurrence  of 
Hwdl  plants,  that  here  we  have  to  deal  with  a  strong  and  durable 
woody  plant 

lliese  considerations  were  dwelt  on  in  my  published  deecriptionn 
of  Prototaxites,  but  they  naturally  have  more  weight  in  my  judg- 
nuot  than  in  that  of  Mr.  Garrutnere.  Geologists  and  pabeologiste 
at  least  will  be  able  to  appreciate  them. 

2.  Mieroseopie  Slrudure. — It  would  be  tedious  to  go  into  the 
aamerooB  scarcely  relevant  pointe  which  Mr.  Carrutbers  raises  on 
this  subject.  I  may  say  in  general  that  his  errors  arise  from  neglect 
to  observe  that  be  has  to  deal  not  with  a  recent  but  a  fossil  wood. 
that  this  wood  belongs  to  a  time  when  venr  generalized  and  humble 
types  of  gymnosperma  existed,  that  tbe  affinities  of  tbe  plant  are  to 
M  sought  with  Taxioeee,  and  especially  with  fossil  Taxmeie,  rather 
bban  with  ordinaiy  pines. 

Mr.  C,  after  deecribing  Protetaxites  according  to  bis  own  views 
>f  it«  structure,  expresses  the  opinion  that  "  the  merest  tyro  in  his- 
tological botany  "  may  see  that  the  plant  could  not  be  ph^nogamous. 
But  if  the  said  tyro  will  take  tbe  trouble  to  refer  to  tbe  beautiful 
iMmoir  on  the  Devonian  of  Thuringia,  by  Bicbter  and  Unger,*  and 
to  atody  the  figures  and  descriptions  of  Aporoxi/lott  primi^enium,^ 
^Hgmaria  annularis,  Caiamoptmit  dAHig,  and  C<damotyrinx 
Devonietu,  be  will  find  that  there  are  Devonian  plants  referrod  by 
ibmo  eminent  paheontolc^iats  to  gymnoeperms  and  higher  Cryp- 
ogams,  which  mil  as  ftur  short  of  Mr.  Garmtbers'  standard  as  Frote- 

•  Tnoa.,  Tianna  Academj,  1S5(!, 

t  I  have  elsewhere  compared  Aporoiylon  with  Frototazllee,  '  Jonroal  0«ol. 
loeV  1862,  p.  806.    Bepoii  on  DevoniaQ  pUoU. 

TOL.   X.  O 
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taxites  itsel£  Nothing  can  be  more  feUacions  in  fossil  botany  tban 
oompariaons  which  oyerlook  the  stmctnres  of  those  primitiye  palseozoie 
trees  which  in  so  many  interesting  ways  connect  onr  modem  gym- 
nosperms  with  the  cryptogams. 

It  is  scarcely  necessary  to  reply  to  snch  a  statement  as  that  ihe 
fibres  of  Prototaxites  have  no  visible  terminations.  They  are  yeiy 
long,  no  doubt,  and  both  in  this  and  their  lax  coherence  they  con- 
form to  the  type  of  the  yews.  In  Mesozoic  specimens  of  Taaooxykn 
which  I  have  now  before  me,  the  fibres  are  nearly  as  loosely  attached 
and  as  romid  in  cross  section  as  in  Prototaxites.  In  these,  as  in 
Prototaxites,  water-soakage  has  contributed  to  make  the  naturally 
lax  and  tough  yew-structure  less  compact,  and  to  produce  that  ajh 
pearance  of  thickness  of  the  walls  of  the  fibres  whicn  is  so  common 
m  fossil  woods. 

Disks  or  bordered  pores  in  Prototaxites  I  did  not  insist  on,  the 
appearance  being  somewhat  obscure ;  but  Mr.  Carruthers  need  not 
taunt  me  with  affirming  the  existence  of  such  pores  in  the  walls  of 
ceUs  not  in  contact.  Pores,  if  not  bordered  pores,  may  exist  on  such 
cells,  and  the  wood-cells  of  Prototaxites  are  in  contact  in  many 
places,  as  may  easily  be  seen ;  and  even  where  they  appear  separate, 
this  separation  may  be  an  efiect  of  partial  decay  of  the  tissues. 

Mr.  Carruthers  converts  the  spiral  fibres  lining  the  cells  of  Pro- 
totaxites into  tubes  connecting  the  cells.  This  is  a  question  of  bd 
and  vision,  and  I  can  only  say  that  to  me  they  appear  to  be  solid, 
highly  re&acting  fibres ;  and  under  high  powers,  precisely  similar  to 
those  of  fossil  specimens  of  Taxoxylon  fix)m  British  Columbia,  and 
to  those  seen  in  charred  sUces  of  modem  yews.  I  may  further  say 
that  Mr.  Carmthers'  figure  (Plate  XXXlI.)  is  in  my  judgment  to 
a  great  extent  imaginary. 

But  what  of  the  arrangement  of  these  fibres.  It  is  trae  that, 
as  I  have  stated,  they  appear  in  some  cases  to  pass  from  cell  to  cell, 
and  I  hesitated  to  account  for  this  appearance.  Mr.  C.  might,  how* 
ever,  have  spared  himself  the  remark  that  '*  if  Dr.  Dawson  knew 
anything  whatever  about  a  vegetable  cell,  and  the  formaticm  of  the 
spiral  fibre  in  its  interior,  he  would  not  have  written  such  nonsense'^ 
— (b.  specimen,  by  the  way,  of  the  amenities  of  British  Miueam 
Science,  as  represented  by  Mr.  C).  The  possibilities  of  suich  an 
appearance,  as  yet,  perhaps,  unknown  in  the  plant-rooms  of  die 
Museum,  result  from  the  following  considerations:  (1.^  In  more  or 
less  crudied  fossil  plants,  it  is  not  unusual  to  see  wnat  are  really 
internal  structures  appearing  to  pass  beyond  the  limits  of  the  cell- 
wall,  from  the  mere  overlapping  of  cells.  I  have  good  examples  in 
the  Mesozoic  Taxoxylon  already  mentioned.  (2.)  In  fossil  woods 
the  original  cell-wall  is  often  entirely  destroyed,  and  only  the  lig- 
neous Uning  remains,  perhaps  thickened  by  incrustation  of  minenl 
matter  within.     In  this  case  the  original  lining  of  the  cell  may  seen 
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to  be  an  external  stractnre.  I  hare  examples  both  in  Heeozoic 
conifers  and  in  carboniferona  plants.  Long  soaking  in  water  and 
decay  hare  tbns  often  made  what  may  have  been  the  lining  of  wood- 
cella  appear  as  an  int«rcellnlar  matter,  or  an  external  thickening  of 
the  walla.  (3.)  In  decayed  woods  the  mycelium  of  fungi  often 
wanders  through  the  tisBnes  in  a  manner  very  perplexing ;  and  I 
suspect,  though  I  cannot  be  certain  of  this,  that  some  foaml  woods 
have  been  disorganized  in  this  way.  At  the  time  when  my  descrip- 
tion was  published,  I  felt  uncertain  to  which  of  these  causes  to 
attribute  the  peculiar  appearance  of  Frototaxitea  I  hare  now,  from 
subsequent  study  of  the  cretaceous  Taxinese  of  British  Columbia," 
little  hesitation  in  adopting  the  first  and  second  explanations,  or 
one  of  them,  as  probable. 

Mr.  Garmthers  does  not  believe  in  the  medullary  rays  of  Proto- 
taxites.  The  evidence  of  these  is  the  occurrence  of  regnlar  lenti- 
calar  spaces  in  the  tangential  section,  which  appear  as  radiating 
lines  in  the  transverse  section.  The  tissues  have  perished;  but 
some  tissues  most  have  occupied  these  spaces ;  and  in  fossil  woods 
the  medullary  rays  have  often  been  removed  by  decay,  as  one  some- 
times sees  to  be  the  case  with  modem  woods  in  a  partially  decayed 
state.  Mr.  Garruthers  should  have  been  more  cautious  in  this 
matter,  after  his  rash  denial,  on  similar  grounds,  of  medullary  rays 
in  Sigillaria  and  Stigmaria,  contrary  to  the  testimony  of  Brongniart, 
Goeppert,  and  the  writer,  and  the  recent  exposure  of  his  error 
by  Professor  Williamson,  That  the  wood-cells  have  been  in  part 
crushed  into  the  spaces  !eit  by  the  medullary  rays  is  only  a  natural 
consecinence  of  decay.  The  bet  that  the  medullary  rays  have  de- 
cayed, leaving  the  wood  so  well  preserved,  is  a  strong  evidence  for  the 
durabilityof  the  latter.  The  approval  with  which^lr.C.  quotas  &om 
Mr.  Archer,  of  DubUn,  the  naive  statement  that  "  the  appearance 
of  medullary  rays  was  probably  produced  by  accidental  cracks  or  fis- 
snres,"  would  almost  seem  to  imply  that  neither  gentleman  is  aware 
that  radiating  fissures  in  decaying  exogenous  woods  are  a  conse- 
quence of  the  existence  of  medullary  rays. 

Perhaps  the  grossest  of  all  Mr.  Camithers'  hiBtol(^cal  errors  is 
his  offirmmg  that  some  of  my  specimens  of  Prototaxites  show  merely 
cellular  structures,  or  are,  as  he  says,  "  made  up  of  spherical  cells." 
Now,  lafGrm  that  in  all  my  specimens  the  distinct  fibrous  structure 
of  Prototaxites  occurs,  but  that  in  parts  of  the  larger  trunks,  as  is 
mnial  with  fossil  woods,  it  has  been  replaced  by  concretionary  struc- 
ture, or  by  that  pseudo-cellular  structure  which  proems  from  the 
formation  of  granular  crystals  of  silica  in  the  midst  of  the  tissues. 
Incredible  though  it  may  appear,  I  kuow  it  to  be  a  &ct,  as  all  the 

*  BaportoTGeol.  Snrvef  nf  Canada,  nnw  in  course  or  publintlion.  The  col- 
Icctioni  coobuu  wood  ihowing  the  Wmcture  of  yew,  c.ypteis,  oak,  birch,  and 
ptqdar,  all  tioa  rocki  of  cretaceona  ige. 

O   2 
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specimens  I  gave  to  Mr.  Garrathers  had  been  sliced  and  studied  by 
myself,  that  it  is  this  crystalline  stmctore  which  the  botanist  of  md 
British  Museum  mistakes  for  yegetable  cells.*  I  think  it  right  to 
state  here  that  I  not  only  gave  Mr.  G.  specimens  in  these  difierent 
states  of  preservation,  but  that  I  explained  to  him  their  nature  and 
origin. 

It  is  unnecessary  to  follow  further  the  histological  part  of  the 
question,  as  my  object  is  not  so  much  to  expose  the  errors  of  Mr. 
Carru^ers  as  to  illustrate  the  true  structure  of  Prototaxites. 

3.  Affinities. — In  discussing  these  I  must  repeat  that  we  most 
bear  in  mind  with  what  we  have  to  deal.  It  is  not  a  modem  plant, 
but  a  contemporary  of  that  "  prototype  of  gymnosperms  "  Aporox;/- 
lon^  and  similar  plants  of  the  Devonian.  Further,  the  comparison 
should  be  not  with  exogens  in  general,  or  conifers  in  general,  bat 
with  Taxmeae,  and  especially  with  the  more  ancient  types  of  these. 
Still  further,  it  must  be  made  with  such  wood  partly  altered  bj 
water-soakage  and  decay  and  fossilized.  These  necessary  prelimi- 
naries to  the  question  appear  to  have  been  altogether  overlooked  bj 
Mr.  Carruthers. 

My  original  determination  of  the  probable  affinities  of  Proto- 
taxites, as  a  very  elementary  type  of  taxine-tree,  was  based  on  the 
habit  of  growth  of  the  plant — its  fibrous  structure,  its  spirally-lined 
fibres,  itB  medullary  rays,  its  rings  of  growth,  and  its  ooalv  bark, 
along  with  the  durable  character  of  its  wood,  and  its  mode  of  occur- 
rence; and  I  made  reference  for  comparison  to  other  Devonian 
woods  and  to  fossil  taxine-trees. 

Mr.  Carruthers  prefers  to  compare  the  plant  as  to  strudwrs  wi& 
certain  chlorospermous  Algae,  and  as  to  size  with  certain  gigi^^^s 
Melanosperms,  not  pretended  to  show  similar  structure.  iSus  is 
obviously  a  not  very  scientific  wav  of  establishing  affinities.  Bat 
let  us  take  his  grounds  separately.  He  selects  the  little  jointed 
calcareous  sea-weed  Halimeaa  opuntia  as  an  allied  structure,  and 
copies  &om  Eutzing  a  scarcely  accurate  figure  of  the  tissue  of  the 
plant  as  seen  after  removal  of  its  calcareous  matter.f  He  further 
gives  a  defective  description  of  this  structure ;  whether  taken  bom 
his  own  observation  or  from  Eutzing,  he  does  not  say.  Hanrej^s 
description,  which  I  verified  several  vears  ago,  in  an  extensive  series 
of  examinations  of  these  calcareous  Algse,  und^taken  in  oonaequenoe 
of  a  suggestion  that  Eozoon  might  have  been  an  organism  of  this 
nature,  is  as  follows : — "  After  the  calcareous  matter  of  the  firond  has 
been  removed  by  acid,  a  spongy  vegetable  structure  remains  made 


*  In  fossil-woods,  the  carbonaceous  matter,  being  redaoed  to  a  palpj  -. , 

sometimes  partly  becomes  moulded  on  the  sarfaces  of  hexagonal  or  gruiolar 
crystals,  in  such  a  manner  as  to  deceive,  very  readily,  an  obaeryer  not  aware  of 
this  circumstance. 

t  A  more  characteristic  figure  is  given  in  Harvey^a  '  Korth  A|inffl|f«%n  Alg*** 
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ip  of  a  plexus  of  slender  longitudinal  unioellnlar  filaments  oon- 
mcted  at  interrals,  and  at  the  constrictions  emitting  a  pair  of 
pposite  deoompoundy  dichotomons,  corymboeo-&stigiate  horizontal 
amelli,  whose  apices  cohere  and  form  a  thin  epidennal  or  peripheric 
tratom  of  cells.'  It  will  be  seen  at  once  that  this  structure  has  no 
esemblance  whateyer  to  anything  existing  in  Prototaxites,  eyen  as 
aterpreted  by  Mr.  C,  and  without  taking  into  the  account  the  &cii 
hat  Halimeaa  opuntia  is  a  small  calcareous  sea-weed,  diyided  into 
lat  reniform  articulations,  to  which  this  structure  is  obyiously  suited, 
B  it  would  be  equally  obyiously  unsuited  to  the  requirements  of  a 
bick  cylindrical  trunk,  not  coated  with  calcareous  matter. 

In  point  of  size,  on  the  other  hand,  Mr.  Garruthers  adduces  the 
reat  Jjeeeonia  of  ttie  Antarctic  seas,  whose  structure,  howeyer,  is 
ot  pretended  to  resemble  that  of  Prototaxites  except  in  the  yague 
batement  of  a  pseudo-exogenous  growtL  Lessonia  I  haye  not  ex- 
mined,  but  the  homy  Laminarias  of  our  North  American  seas 
aye  no  resemblance  in  structure  to  Prototaxites. 

Nothing  further,  I  think,  need  be  said  in  reply  to  Mr.  Car- 
ithers'  objections ;  and  Nematophycvs  may  be  allowed  to  take  its 
laoe  along  with  a  multitude  of  obsolete  mcoids  which  strew  the 
nth  of  palsBontolo^.  As  to  Prototaxites,  it  is  oonfessedly  an 
baenre  and  mysterious  form,  whose  affinities  are  to  be  discussed 
ith  caution,  and  with  a  due  consideration  of  its  yenerable  age  and 
ate  of  preseryation,  and  probably  great  diyergenoe  &om  any  of  our 
odem  plants ;  and  it  is  to  be  hop^  that  ere  long  other  parts  than 
3  trunk  may  be  discoyered  to  throw  light  on  its  nature.  Until 
lat  takes  place,  the  aboye  remarks  will  be  sufficient  to  define  my 
isition  in  regard  to  it ;  and  I  shall  decline  any  farther  controyersy 
I  the  subject  until  the  progress  of  discoyery  reyeals  the  foliage  or 
te  fruit  of  this  ancient  tree,  belonging  to  a  type  which  I  belieye 
yased  away  before  eyen  the  CWboniferous  flora  came  into  existence. 
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Tribes  {Bivalved  Entomostraea). 

By  Professor  T.  Rupbrt  Jones,  F.R.S.,  F.G.S. 

(Continued  from  p,  193,  vol,  to.) 

Part  11. — Cypridinadje. 

'  the  seas,  chiefly  of  warm  climates,  numerous  Ostracods  are  found 
lich  possess  a  subglobular  or  subcylindrical  biyalyed  carapace, 
tched  in  its  antero-yentral  region,  to  allow  of  the  play  of  the  extraded 
i?6r  antennsB,  as  locomotiye  organs,  with  a  lateral  moyement.  The 
tefa  yaries  considerably  in  size  and  shape  in  different  genera.    It 


72  On  Aneient  Waier-jleas  of  the 

makes  a  mere  crescentic  slit  or  triangalar  opening  in  the  two  united 
valves  of  some ;  but,  when  the  valves  gape  in  front,  it  makes  a 
cruciform  opening;  and  if  the  notch  be  strongly  developed,  the 
antero-dorsal  portion  of  the  carapace  projects  as  a  beak,  forming 
more  or  less  of  a  hood.  The  muscle-spot  on  each  valve,  or  place 
of  attachment  of  the  great  transverse  muscle,  is  distinctly  marked 
with  a  patch  of  small  lucid  spots,  sometimes  having  a  radiate 
arrangement. 

Milue-Edwards,  Baird,  Dana,  Costa,  Sars,  Chrabe,  Brady,  and 
others,  have  treated  of  these  forms  with  their  soft  parts ;  and  f<ff 
English  readers.  Dr.  Baiixl*s  description  and  figures  in  the  Zodo- 
gical  Society's  Proceedings,  and  G.  S.  Brady's  illustrated  memoirs 
in  the  Zoological  Society's  Transactions,  vol.  v.,  and  the  Tiinnflan 
Society's  Transactions,  vol.  xxvi.,  and  his  subsequent  papers  in  the 
Zoological  Society's  Proceedings,  1871,  &a,  will  supply  useful 
particulars. 

In  the  fossil  state  there  are  abundant  evidences  of  the  former 
existence  of  Gypridiniform  Ostracods,  chiefly  in  the  Palaeozoic  rocks, 
especially  the  Carboniferous  Limestone  and  the  Goal-measures.  As 
indicated  in  my  "Monograph  of  the  Tertiary  Entomostraca  of 
England  "  (Palseontographical  8ociety),185(),  pp.  2  and  9,  the  name 
Cypridina  had  been  misapplied  by  palaeontologists  to  fossil  Cyiherm, 
in  some  cases,  and  not  given  to  veritable  members  of  the  genus, 
on  account  of  the  characteristic  notch  not  having  been  represented 
by  the  engraver  in  the  figure  of  M.  Milne-Edwards'  Uypridina 
Beynaudti.* 

There  are  fossil  carapace-valves  so  nearly  corresponding  wiUi 
those  of  a  living  Cypridina^  that,  as  £Eur  as  the  valves  can  giwle  us, 
there  are  no  characteristics  whereby  to  judge  between  one  spedes 
and  another,  except  those  of  general  shape,  form  of  notch,  amount 
of  overlap,  pattern  of  muscle-spot,  superficial  ornament,  and  rdatife 
thickness. 

Among  the  recent  Cypridinadas  themselves  the  limbe  and  other 
soft  parts  supply  the  main  data  for  specific  valuation.  Perhaps 
Bradycinet'm  alone  is  characterized  by  speciality  of  carapace,  toe 
others  having  valve-characters  of  variable  and  mutual  mo<uficatioiL 
Indeed,  it  is  difficult  to  allocate  to  the  more  definitely  studied 
genera  of  existing  monographists  all  the  so-called  "  Gypridin®"  of 
earlier  authors,  for  want  of  exact  information  as  to  the  soft  parts  of 
the  respective  animals,  male  and  female.  Pohfcope  and  OifUkereBa, 
which  are  not  '^  Cypridinads,"  but  belong  to  two  allied  &mili6B» 
possess  recognizable  carapaces. 

As  at  present  known,  the  recent  Cypridinadse  comprise — !• 
Cypridina,  M.-Edwards;   2.  Asierope,  Philippi;   3.  PhSamedeB, 

♦  *Hi8t.  Nat.  des  Cni8tao&,'  vol.  iii.,  p.  407,  Plato  XXXVL,  Figi.  5-8;  and 
*  Hist  Nat.  Anim.  sans  Vert^b.,*  ed.  2,  vol.  v.,  p.  178. 


Osiraeodout  and  PhyUopodout  Tribet.  73 

Liljeborg;  4.  Bradycinetua,  Sara;  5.  Euryptfliu,  Brady.  The 
nearW  related  Conchoeeia,  Dana,  and  Halocypris,  Dana,  constitiite 
the  Uonehcedadte.  Hei^vdesmui  is  a  distinct  form  allied  io  the 
GypridiruuUe.  Polycope  is  the  type  of  a  different  family ;  and 
CyUiereUa  is  the  type  of  another. 

In  the  fossil  state  the  valves  alone  remain  for  our  examination ; 
and  however  similar  they  may  appear  to  those  of  this  or  that  genus, 
donbt  must  always  be  entertained  as  to  the  relationship  of  the 
animal  to  existing  forma ;  for  it  may  have  exhibited  a  very  different 
conatmction  of  other  parts  of  the  frame.  Yet  the  fossil  forms 
mnst  be  placed  in  some  kind  of  category ;  and  in  preference  to  a 
porelv  artificial  arrangement  of  all  the  fossil  forms  of  Cypridinadee 
aod  weir  immediate  iJlies  under  snch  a  provisional  genus  as  "  Cypri- 
dinopsis,"  I  venture  to  express  snch  evidence  of  t^eir  relationsnip 
to  existing  Ibrms  as  is  recognizable,  by  placing  them  in  the  existmg 
genera,  or  under  genera  supposed  to  be  in  fjliance  with  them,  as 
already  planned  by  De  Konmck  and  others. 

Among  the  foesil,  snl^lobose,  ovate-oblong,  anteriorly  notched, 
bivalveai  Entomoetraca,  we  find  some  with  oval  outline,  distinctly 
notched,  at  the  middle  of  the  front  end,  by  a  sinus,  with  a  projecting 
or  hooked  peak.  Although  the  valves  are  thicker  than  those  of  the 
existing  true  Cypridinse,  and  though  the  lost  soft  parts  probably 
di£kred  somewlmt,  these  forms  are  placed  under  that  genus  for  the 
■ake  of  convenience,  thus  serving  paleeontological  purposes  and 
avoiding  multiplication  of  terms.  As  an  example  of  this  group, 
Oypridina  PhtUipsiana  is  figured  in  PI.  LXJ.,  Fig.  8,  vol.  iv.,  wifli 
its  long  shallow  sinus  and  small  beak,  and  its  large  radiate  muscle- 
^K>t.  We  know  of  twelve  other  species  from  the  Carboniferous  strata 
M  the  British  Islands,  including  Cypridina  primteva  (Daphnia, 
M'  £7.), which  closely  approximates  in  shape  to  the  existing  C.  norveyica 
and  others  of  a  nearly  oval  outline.  C.  radiata,  horn  the  Scotch 
and  English  Coal-measures,  also  oval  in  profile,  has  peculiar  star-like 
nscnlar  patches  in  its  valve-atmctore.  Its  real  outer  surface  has  a 
BOiall  but  coarse  blebby  reticulation ;  the  convex  tops  of  these  bladder- 
Eke  meshes  rub  off,  and  leave  irregular  hexagonal  raised  lines. 
This  mubce  flakes  off,  and  expoeee  the  radiate  inner  structure  of 
the  shell 

Another  group  of  aUiee  are  also  notched  and  beaked  in  &ont,  but 
we  subovate  in  profile  and  acuminato  behind ;  moreover,  the  lower 
part  of  the  front  margin  has  a  tendency  to  be  exaggerated,  or  pro- 
duced like  the  prow  of  an  ancient  trireme,  or  a  modem  armour-clad 
"  Bam  "  or  "  Monitor."  In  the  oblong  CypridinsB  above  mentioned 
this  antero-ventral  margin  was  liable  to  decrease,  so  that  in  C. 
1/revimentum,  common  in  the  Mountain  Limestone,  the  strong  beak 
stands  oat  &om  a  chinless  front.  And  in  another  ^onp  the  chin 
is  altogether  wanting,  and  the  antoro-dorsal  angle  projects  as  an  im- 
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portant  featnre  in  the  rhomboidal  ontline  of  the  Yslyes  (BJumbina), 
which  are  rare  in  the  same  rock.  The  '^  Monitor  "  gronp  is  named 
Cypridinellay  with  seven  species ;  its  most  symmetrical  and  ovate 
form  is  C.  Cummingii  ;  some  showing  the  extreme  of  its  prow-like 
feature  are  C,  monitor  and  (7.  vomer.  All  occur  in  the  OE^bonife- 
rous  Limestone  of  Europe  and  the  British  Isles. 

In  the  next  group,  Cypridellina,  we  have  the  form  of  Ctfpru 
dineUa  (for  which,  by-the-by,  we  have  no  near  recent  represen- 
tative) with  a  superadded  feature,  namely,  a  suboentral  tubercle,  or 
swelling  at  or  near  the  centre  of  each  valve.     There  are  eigbt 

Secies,  with  several  varieties  all  like  the  foregoing,  from  the 
ountain  Limestone.  Some  few  of  these  closely  imitate  Cypridi' 
iidla,  others  go  off  in  divergence  6f  shape,  especially  in  the  prow, 
which  incUnes  to  be  vertical 

When,  in  addition  to  the  tubercle,  a  nuchal  furrow  is  preseni, 
we  see  the  OyprideHa  of  De  Eoninc^  (revised) ;  for  among  the 
associated  fossil  forms  there  are  several  very  closely  related  to 
Cypridina  in  general  characters,  but  differing  from  it  in  having 
the  faces  of  the  valves  raised  up  in  one  or  more  tubercles,  and  in 
being  impressed  near  the  middle  of  the  dorsal  r^on  by  a  short, 
vertical,  and  often  curved  sulcus,  generally  immediately  behind  the 
cliief  and  most  persistent  tubercle.*  The  tubercles  may  be  three 
or  four  in  number,  giving  the  valves  an  irregularly  quadrate  shape. 
Usually  there  is  only  one  tubercle,  at  or  about  the  centre  of  eick 
valve,  and  even  that  may  be  almost  obsolete;  and  so  also  the 
furrow  is  sometimes  so  faint  as  scarcely  to  be  recognised.  The 
notch  and  peak  are  usually  large  and  distinct.  These  forms,  which 
are  exceedingly  variable,  lie  under  Cypridellay  a  name  given  by 
De  Koninck  to  one  of  the  most  marked  of  them  (C.  crudatOy  mi 
yet  found  out  of  Belgium).  C.  Edvardsiana  (Cypridinay  De 
Eoninck)  resembles  a  CypridineUa  in  shape,  but  is  swollen  here 
and  there  into  tubercles,  fewer  in  the  y(»ung  than  in  the  old 
state,  and  is  impressed  also  with  the  nuchal  sulcus.  We  have 
figured  C.  Komnchianay^  in  which,  as  usual,  there  is  but  (me 
tubercle.  In  De  Eoninck's  Cypridella  cruciata  the  tubercles  and 
dorsal  sulcus  are  very  strong,  and  a  subquadrate  outline  lesaltsL 
There  are  gradations  through  (7.  Wriffhtti  and  C  dbsohla,  to  the 
smooth  ovate  forms  of  CypridineUa,  and  even  to  the  acute  ovate 
outline  (in  C,  cyprelloides)  found  in  the  next  group.  OyprtdeOa 
belongs  to  the  Mountain  Limestone  of  Europe  and  the  British  Isles. 
Sulcunay  from  the  same  Umestone,  presento  some  few  forms  dur 
racterized  by  a  general  resemblance  to  some  Oypriddlm^  bat  so 
deeply  indented  by  an  oblique  dorsal  sulcus  as  to  present  sfeping 
outstanding  processes  on  the  antero-dorsal  regions. 

*  As  in  J'rimUut^  see  before,  vol.  iv.,  p.  19 J.       f  Plate  LXI.,  Kg.  9;  voL i?. 
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CffpreSa,  another  of  tliese  interesting  Lower  Garboniferoos 
genera,  is  a  ybtj  near  ally,  but  distinguished  by  ita  OHOally  mora 
tapering  shape,  and  especially  its  annulate  ornament.  Among  the 
few  species  and  varieties  knonn,  we  have  either  a  Iour  or  a  short 
ovate  outline,  apiculate  behind,  notched  and  beaked  in  front.  The 
valves  are  traosveisely  ringed  with  slight  furrows  and  step-like 
rings,  like  the  anuulated  body  of  a  chrysalis.  This  annulate 
Bcnlptare  covers  either  the  hinder  moiety  only,  or  the  whole  of 
the  carapace.  In  Plate  LXI.,  Pig.  10,  vol.  iv.,  is  figured  C.  sub- 
annulala,  which  is  probably,  however,  only  a  local  variety  of 
C  chrytalidea,  De  Eoninck. 

Of  the  foaail  Gypridineih,  Cy^rideUina,  Cypridella,  and 
Oyprdla,  we  of  course  know  nothing  as  to  their  soft  parts,  which 
probably  differed  very  much  among  tbemselree  and  aom  those  of 
Cypridina ;  and  we  have  no  recent  carapace  at  all  closely  repre- 
■enKng  those  extinct  forms,  which,  however,  both  by  general  and 
special  features,  claim  alliance  with  the  GypridinadtB.  There  gm, 
however,  some  fossil  carapace-valves  which  so  well  correspond  with 
certain  recent  specimens,  that  we  have  little  or  no  hesitation  in 
referring  them  to  known  genera.  Thus,  Dr.  Bankin,  of  Carluke, 
has  found  in  the  Carboniferous  strata  of  bis  neighbourhood  a  small 
iioDstone  nodule  containing  some  well-preserved  shells  cnriously 
like  the  carapace  of  Bradyeineim  Macandrei  (Cypridina,  Baird), 
both  as  to  the  general  shape  and  the  form  of  the  beak.  We  call 
this  species  B.  Ranktnianus. 

So  also  in  the  Carboniferous  Limestone  of  Cork,  Irehind,  Mr. 
Joseph  Wright  has  met  with  some  httle  valves  so  nearly  resem- 
bling those  of  the  male  Fhilomedts  interpuneta,  that  we  refer  them 
to  that  genus,  dedicating  the  species  to  the  memory  of  the  eminent 
British  entomostracist,  the  late  Dr.  VVm.  Baird.  In  the  Silurian 
beds  of  the  Fentland  Hills  a  Gypridioa-Iike  fossil  has  been  found, 
bat  is  not  fully  described  yet;  and  another  in  the  old  quartzite 
pebbles  of  Budleigh-Salterton. 

Another  step  among  the  relics  of  past  life,  preserved  in  the 
Paleozoic  rocks,  leads  us  to  other  allies  of  Cyprtdtna,  in  which  the 
carapace  was  often  large,  subglobose,  or  nearly  quadrate,  and  the 
front  edge  of  each  valve  was  indented  at  the  upper  third,  leaving  a 
slight  beak,  and  making  a  long,  shallow  sinus  or  depressed  area 
dfnvD  more  or  less  of  the  &ont  of  tlio  carapace.  In  Eniomoconchua 
of  M'Coy  this  sinus  had  a  narrow,  vertical  gape  under  the  little 
MDJectiiig  angle,  and  a  smaller  gape  lower  down,  or  antero- ventral. 
Two  other  species,  also  from  the  Mountaia  Limestone,  are  known. 
In  Offa  the  sinns  is  simpler  and  the  gape  smaller  still.  The  former 
genus  has  supplied  some  bedded  masses  of  valves  to  the  Carboni- 
ferous Limestone  of  Yorkshire  and  Ireland.  The  hitter  is  rare  in 
the  same  limestone  at  Cork. 
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Part  III. — POLYOOPIDJE,  CYTHERELLEDiE,  M.   BaBRANDE's    NEW 

Genera,  and  Entomididjs. 

The  recent  genus  Polycope  has  no  notch,  thoagh  sometunes 
there  is  a  slight  indication  of  its  place.  So  in  some  fossil  valyes  we 
have  either  little  indication,  or  none  at  all,  of  the  Oypridinal  notch. 
These  I  group  under  the  generic  name  of  Polycope,  with  the  same 
proviso  and  reservation  as  I  adopt  in  using  "  Cypridina  "  for  some 
of  the  notched  forms.  Polycope  is  represented  by  three  species  in 
the  Lower  Carboniferous  rocks  of  Settle,  Carluke,  Cork,  and  Meath. 

CytJierdla  has  strong,  thick,  oval,  or  oblong  valves,  one  fitting 
at  its  edge  into  the  other,  and  has  existed  from  the  Carboniferous 
Period  to  the  present  day.  C.  hrevis  *  is  one  of  the  few  species  of 
that  genus  yielded  by  the  Lower  Carboniferous  strata. 

Cytherellina  is  of  Silurian  age  and  obscure  in  character ;  thick- 
ness of  shell  and  internal  impressions  remind  us  of  the  foregoing 
genus.     (7.  siliqua  t  is  the  only  known  species. 

^chmtnat  is  also  Silurian,  both  British  and  American,  and 
obscure  in  its  relationship. 

M.  Barrande's  Nothozoe  (&om  the  Silurian  of  Bohemia  §)  has 
simple  oval  valves,  with  thickened  ventral  margin;  his  CaBizoe 
(from  the  same)  is  narrower,  indented  antero-ventrally,  and  has  a 
group  of  tubercles  in  that  region.  Aristozoe,  Barrande,  not  un- 
common in  several  forms  in  the  Silurian  of  Bohemia,  sometimes  (as 
in  A.  preelonga)  approaches  our  Carboniferous  Bhombina  in  shape, 
but  haa  a  group  of  low  tubercles  in  the  antero-dorsal  region,  and  a 
faint  nuchal  furrow  behind  them,  as  in  some  Leperditm^  but  moze 
strongly  marked.  Orozoe,  Barrande,  also  from  the  Silurian  d 
Bohemia,  is  similar  in  general  features,  but  has  two  large  taberdeB 
in  the  dorsal  region,  with  the  furrow  between  them,  as  oocura  in 
some  small  Primitias,  Altogether,  these  sometimes  large  Bohemian 
Ostracods,  though  not  destitute  of  signs  of  alliance,  mffer  largdj 
from  Leperditiae  on  the  one  hand,  and  Cypridinm  on  the  other. 

Quite  different  from  the  foregoing  genera,  and  evidently  be- 
longing to  a  separate  fieanily,  in  which  the  organs  of  locomotion  did 
not  require  anterior  gape,  notch,  or  hood,  are  the  EniomtdidM, 
comprising  (1)  Entomis,  in  which  the  dorsal  or  nuchal  furrow  is 
▼eiT  strong,  but  reaches  only  half-way  across  the  yalve,  with  or 
without  a  tubercle  on  one  of  its  margins;  and  (2)  Et^omid^ 
in  which  this  sulcus  crosses  the  valve  obliquely,  cuviding  off  tbe 
anterior  third  as  a  separate  region  ;||  recognized  as  Eniomiddia 
in  '  Annals  Nat.  Hist.,'  June,  1873,  p.  416.    Entomu  eoneefUriea 

•  Plate  LXL,  Fig.  4,  vol.  iv.  f  Plate  LXI.,  Fig.  5. 

X  A,  and  E,  cuspidaPi,  Plate  LXL,  Fig.  6. 

§  *  8il.  Syst.  BohSme/  vol.  i.,  suppl.  1872. 

i  See  Plate  LXL,  Fig.  12,  tormod  ErUomis  cUvita  at  p.  18^  toL  iv. 
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(De  Koninck)  has  a  most  intereetingly  sculptured  sur&ce,  each 
Talye  being  sculptured  with  coDceDtrio  elliptical  lines,  like  the 
minute  pliese  or  ridges  of  the  skin  on  the  inside  of  the  hnman 
finger-top.  In  E.  hiconcenirica,  Jones,  each  moiety  of  the  valve 
has  this  concentric  riddng.*  E.  Koninckiana  and  E.  Bur- 
rovii,  Jonea  and  Kirkby,  nave  the  ridging  coarser,  more  open  and 
vertical,  that  is,  tranBverse  to  the  valves,  except  on  the  ventral 
region,  where  it  is  nearly  parallel  with  the  margin.  The  former 
has  fewer  of  the  transverse  riblets  than  the  latter  species ;  both 
have  oblong  outlines,  and  so  also  haa  E.  obscura,  Jones  and  Eirkby, 
which  is  smooth  or  faintly  reticulate.  All  of  these  belong  to  the 
Honntain  Limestone.  Severa,!  Eniomides,  fonnerlv  termed  Cj^prt- 
dinas,  occur  in  and  characterize  the  "  Cypridinen-Schiefer  "  of  the 
Devonian  series ;  several  are  known  in  the  Silurian  strata  of  Bo- 
hemia, according  to  H.  Bartande,  and  there  are  a  few  in  the  same 
rocks  in  Scotland,  especially  the  little  E.  aciculala,  Jones,  &om  the 
Pentland  Hills,  which  has  the  subeentral  tubercle  produced  as  a 
sharp  spinet 

Part  IV. — Cypbids  and  Cythebidj. 
Among  the  Paleeozoic  Bivalved  Entomostraca  occur  many  that 
are  indistinguishable,  by  means  of  their  carapace-valves,  from  some 
members  of  the  Cypridtei  and  Cythertda.^  In  the  Coal-measures 
we  meet  with  valves  like  those  ot  Candona ;  and  in  many  Carboni- 
ferona  shales  and  limestones  Bairdia  ||  is  recognizable  by  its  peculiar 
triangular  and  apiculate  valves,  one  overlapping  the  other,  a8  well 
also  in  the  Permian  Limestones  in  abundance,  and  even  in  Silnrian 
Idmeetones  (Kildare).  There  are  many  Ostracodons  valves  in  the 
Paheozoic  rocksIT  comparable  with  Cythere,"  or  some  of  the  allied 
genera;  and  hosts  of  them  occur  in  the  Carboniferous  strata. 
SWipsumft  was  doubtless  a  closely  related  form,  but  is  pinched  in 
posteriorly.  Carbonia  }{  has  the  simple  form  of  an  oblong  Cohere, 
but  ahowB  the  sunken  lucid  spots  of  tne  Leperdiiiada.^ 

Part  V. — Phyllopoda. 

Other  truly  bivalved  Entomostraca  found  in  the  older  strata 
belong  to  the  Phyllopoda,  such  as  Ettheria  \\  ||  and  Iimui,!!  for 
which  the  reader  is  referred  to  my  Monograph  of  the  fossil  Estheriffi, 
CaUeontograph.  Society,  1862,  and  to  the  '  Geol.  Mag,,'  vol.  vii., 
p.  219.     Ettheria  lives  now,  and  there  is  little  difference  between 

•  Bee  Plato  LSI.,  Fig.  13,  p.  185,  toI.  It. 

t  Bee  '  Ann.  N.  H.,'  loc.  oil.,  p,  4ie.  J  Vol.  iy.,  p.  186.  §  P.  187. 

I  Plate  LXI.,  Pig.  1,  p.  185,  vol.  iv.  1  P.  "■" 


PLite  Lxi.,  Kg.  3,  loc.  at.  tt  Plate  LXI.,  Pig.  2,  p.  185. 

11  Plate  LXL  Pig.  2.  p.  185.  §5  '  Geol.  Mag.,'  vol.  vh.,  p.  218 

ai  Plate  LXL,  Fig*.  23  and  24,  and  p.  185,  vol.  it.  11  Fig.  22 
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the  valves  of  the  extinct  and  the  recent  forms.  Their  stmctnie 
and  ornament  afford  excellent  subjects  for  microscopical  work,  and 
the  geologist  prizes  the  Estheria  as  being  evidence  of  brackish 
water  having  alternated  with  marine,  and  as  indicating  (in  the 
Trias,  for  instance,)  the  occurrence  of  lakes  and  lagoons  where  the 
main  mass  of  fossils  and  their  surroundings  seem  to  speak  of  manne 
conditions.*  For  Leaia,  I  know  of  no  closely  corresponding  recent 
analogue,  and  even  among  fossils  the  still  enigmatical  Myocaris  f 
and  Riheiria  %  are  the  only  probable  relations  as  yet  observed. 

PodscripL — At  page  185,  vol.  iv.,  for  OypreUa  suhannulaia 
read  Gyprdla  chrysalidea,  De  Eoninck,  var.  BybanniJaia;  for 
Entomis  divisa,  read  EntomideHa  divisa ;  for  Beyrichia  Wilcketh 
ziana,  read  Beyrichta  WUckermana. 

At  page  186,  to  the  CypridsB  add  the  genera  Goniocypris  and 
Metacypris. 

At  page  187,  to  the  Gytheridsd  add  Polycheles. 

Delete  Cylindroleberis,  this  being  a  synonym  of  Asterope. 

The  genus  ErUomis  should  be  separated  from  the  Cypridinadx^ 
and  with  EntomideUa  be  arranged  as  a  distinct  family  {Enio- 
mididas). 


VI. — The  Patholoffical  Belationa  of  the  Diphiheriiie  Membrane 
and  the  Croupous  Cast  By  Jabez  Hogg,  Surgeon  to  the 
Boyal  Westminster  Ophthalmic  Hospital,  President  of  the 
Medical  Microscopical  Society  of  London,  &c. 

(liead  he/ore  the  Medical  Microscopical  Socibty,  June  20,  1873.) 

CoNSiDEBABLE  misapprehension  appears  to  prevail  with  r^ard  to 
the  patholo^cal  relations  of  the  feli>hke  membrane  usuaUy  secreiied 
in  diphtheria,  and  the  filmy  viscid  substance  thrown  off  in  croup. 
You  will  therefore,  1  think,  agree  with  me  that  the  subject  is  one 
of  sufficient  importance  to  bring  under  discussion  in  the  Medial 
Microscopical  Society ;  the  question  being  one  of  eqnal  interest  in 
a  medical  and  a  histological  point  of  view. 

One  often  hears  of  practitioners  endeavouring  to  decide  betwan 
an  affection,  croup  with  a  mucous-looking  membrane,  and  diphttiedi 
with  a  true  membrane,  and  in  which  the  constitutional  distnrbaaoe 
is  quite  remarkable  ;  and  then,  apparently  without  having  formed 
an  opinion  as  to  their  true  nature,  or  arrived  at  a  settled  oonchision 

•  Jones,  *  Quart.  Journ.  Geol.  Soc.,'  vol.  xix.,  pp.  147,  153,  Ac. 

t  S«Jter,  •  G«ol.  Mag.,*  vol.  i.,  p.  11. 

t  Sharpc,  *  Geol.  Soc.  Journ.,*  vol.  ix.,  p.  158. 
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u  to  their  exact  etiolog;,  proceeding  to  treat  them  in  opposite  waye. 
Sir  Thomas  Watson,  in  the  last  edition  of  hia  '  Practice  of  Physic,' 
seems  to  give  in  his  adhesion  to  the  unity  of  all  membranous  affec- 
tions. I  donbt  Tery  mnch  whether  he  is  right ;  he  is,  probably,  far 
nearer  the  tmth  in  separating  catarrhal  croup,  or  simple  laryn- 

S'tis,  although  during  life  the  symptoms  are  not  distinguishable. 
is  diviBion  of  this  disease  is  as  follows : — 


And  for  the  first  time  he  gives  a  place  to  diphtheria,  and  says  of  it, 
that  "  the  proper  place  for  this  dieeaee  in  any  methodical  nosology 
wonld  he  among  the  specific  fevers."  In  tJio  new  nomenclature  of 
diseases,  drawn  up  under  the  sanction  of  the  College  of  PhyBiciana, 
croup  and  diphtheria  are  clasaed  under  one  heading,  the  latter  aa  a 
disease  "  not  local,"  and  requiring  "  a  definition  " ;  while  both  are 
separated  from  laryngeal  caturh,  laryngitis,  and  laryngitmua 
tiridvius. 

The  epidemic  visitation  of  diphtheria  during  the  years  1858  and 
1859,  for  the  first  time  attracted  the  attention  of  the  profession  to 
the  pathological  indications  and  histological  anatomy  of  the  &)se 
membrane.  Members  of  the  Pathological  Society  of  London  at  the 
period  exhibited  specimens  of  memoranons  exudations.  A  few 
microscopical  examinations  were  made  ;  these  in  my  opinion  were 
somewhat  unsatisfactory,  or,  at  all  events,  not  at  all  conclusive  as 
to  the  pathology  of  the  disease  ;  indeed  it  was  by  no  means  made 
clear  that  any  considerable  difference  exists  between  the  mem- 
brane, nearly  always  associated  with  diphtheria,  and  the  mncus 
or  alhnminoue  film  thrown  off  in  certain  croupous  affections  of  the 
throat,  and  it  seems  hard  to  comprehend  that,  while  the  patholo- 
gical indications  in  the  one  case  partakes  of  an  inflammatory 
nature,  in  the  other  it  is  a  simple  n«n-inflammatory  tenacious 
flxndstion  of  little  importance. 

Conflicting  statemente,  therefore,  appear  in  the  writings  of 
those  who  exhibited  various  specimens  at  the  meetings  of  the 
Society ;  as,  for  instance,  "  the  false  membrane  was  made  up  of  a 
network  of  iribrillated  lymph,  in  which  epithelium  was  entangled  " ; 
and  then,  again,  as  if  in  seeming  contradiction,  "  only  a  very 
delicate  film,  m  which  qtiantities  of  cells  and  grannies  are  entangled, 
but  nothing  lite  a  fribrillated  atructare  was  found."  The  expla- 
nation of  this  divergence  of  opinion  is  only  explicable  on  the  snp- 
pceition  that  no  one  then  had  a  notion  of  the  true  relation  of  the 
"ffil-like "  membrane  to  a  specific  form  of  disease,  or  that  the  - 
histological  characters  of  the  membrane  were  totally  unlike  those  of 
the  simple  and  almost  stmctoreless  film  thrown  off  during  a  non- 


80  The  Pathological  Bdaiions  of&e 

inflammatory  affection  of  the  throat.  Consequently  a  oonaderable 
oonfasion  of  thought  as  well  as  of  language  even  now  exists 
among  medical  men  on  the  etiology  of  Uie  affection  diphtheria; 
and  it  has  been  asserted,  only  quite  recently,  that  nothing  more 
than  "a  clinical  tradition"  separates  diphmeritic  and  croupous 
complaints ;  indeed,  it  is  boldly  stated  and  taught,  both  in  this 
country  and  on  the  Continent,  *'  that  croup,  accompanied  by  &lse 
membrane  in  the  larynx  and  trachea,  is  always  a  diphtheria, 
whether  in  the  child  or  in  the  adult."*  And  again,  *'  that  while 
both  diseases  are  highly  contagious  and  inocuable,  they  are  one  and 
the  same  disease,  neither  peculiar  to  children  nor  adults,  as  they  are 
equally  sporadic,  epidemic,  and  endemia"t  My  answer  to  this 
statement  is,  that  while  one  disease,  diphtheria^  is  most  decidedly 
epidemic  and  endemic,  often  widespreading  and  affecting  a  large 

i)roportion  of  adults,  and  probably  belonging  to  a  specific  form  of 
ever ;  the  other,  crowp,  is  essentially  sporadic,  often  a  local  affec- 
tion, not  communicable,  or  only  so  in  a  small  degree,  as  when  a 
family  predisposition  exists,  mostly  occurring  during  childhood, 
and  rarely  after  it  is  fiedrly  passed.  The  contradictory  evidenoe  of 
clinical  medicine  compels  us  to  put  it  aside,  and  look  entirely  to 
histological  anatomy  lor  a  solution  of  the  difficulty  raised  by  the 

Shysician.  I  maintain  that  a  sharp  line  can  be  drawn  between  the 
iphtheritic  membrane  and  the  croupous  cast,  and  surely  if  this 
be  demonstrated,  no  one  will  yenture  to  say  that  *'  clinical  tradi- 
tion '*  alone  separates  diphtheria  and  croup.  I  will  first  glance  at 
the  naked  eye  appearances  of  the  diphtheritic  membrane.  As  the 
name  impUes,  it  is  a  dense,  compact,  opaque,  yellowish-white  or 
reddish-grey  coloured  mass,  of  from  half  a  line  to  five  or  six  lines 
in  thickness.  It  is  usually  firmly  adherent  to  the  subjacent  mem- 
brane, upon  which  it  is  moulded ;  is  more  or  less  friable,  so  that 
when  traction  is  made  upon  it  witli  a  pair  of  forceps  it  comes  away 

!)iecemeal,  or  in  a  layer  somewhat  resembling  felt  or  chamois 
eather.  If  forcibly  detached,  a  breach  of  continuity  of  surface  is 
made,  and  bleeding  generally  follows  its  separation,  as  the  mucous 
membrane  is  much  congested.  Frequently  general  tume&ction 
from  excessive  corpuscular  infiltration  occurs,  and  then  compression 
of  the  vessels,  and  an  arrested  circulation,  ends  in  decomposition. 
Ulceration  of  the  superficial  and  deeper-seated  structures  produces 
paralysis  of  the  nerves,  probably  of  the  vagus,  and  quickly  kiUs  the 
patient.  By  no  unaided  effort  on  the  patient's  part  during  the 
extreme  paroxysm  of  the  attack  is  the  membrane  ever  thrown  off. 

In  striking  contrast  to  the  foregoing  brief  description  of 
diphtheria  and  its  membranous  exudation,  the  croupous  cast  0 
semi-transparent,  delicate,  and  tender  to  handle;  often  gelatinous 

*  Sir  Thomas  Watson's  *  Practice  of  Physic,'  toI.  i.,  p.  903.  1872. 
t  Prof.  M.  Roger's  *  Chemical  lioctures,'  1872. 
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or  white-of-egg-like,  and  of  &  pale  yellow  colour ;  eafflly  separable 
from  the  sabjaceut  eoriace,  as  an  imperfect  cast  of  the  part  on 
which  it  is  formed.  It  is  only  m  a  poet-mortem  deposit,  or  when 
it  has  been  steeped  in  a  weak  ammoniacal  solution  of  carmine, 
that  it  ia  seen  otherwise  than  a  viscid  secretion,  or  a  single  layer  of 
oellB,  It  ia  generally  thrown  off  in  a  membranous  form,  or  rather 
separated  during  a  fit  of  coughing,  when  the  patient  finds  almost 
immediate  relief  &om  the  more  urgent  Bymptoms  of  the  attack.  It 
is  nerer  so  intimately  connected  with  the  subjacent  mncons  mem- 
brane as  to  cause  bleeding  if  detached  by  force,  altbongh  there  may 
he  some  tumefaction  about  the  parte.  In  short,  it  is  a  simple 
epithelial  layer  or  cast  of  the  superficial  structure,  closely  re- 
sembling the  skin  shed  by  some  of  the  lower  animals — the  growing 
amphilia,  for  example — an  outgrowth  of  epithelium  cells  under- 
going degeneration  of  protoplami,  and  entangling  granular  mole- 
culefi.  Such  a  cast  is,  however,  thrown  off  with  difficulty  by  a 
feeble  deUcate  child. 

The  histological  characteristics  of  the  felt-like  membrane  of 
diphtheria  are  even  more  strongly  marked  than  those  just  enmne- 
rated.  A  small  portion  of  a  fre^  exudatjoii  requires  a  good  deal 
of  careful  te&zing  out  to  fit  it  for  microscopical  examination  nnder 
a  power  of  350  x .  The  normal  tissues  are  seen  to  be  replaced  by 
an  aggregation  of  aanpressed  cells,  molecules  of  fct,  connectiTe  and 
fibrous  tissue,  a  few  crystals,  muco-pumlent  or  glandular  corpuscles, 
ferdgn  bodies,  as  starch  graanles  or  other  portions  of  food,  and 
mores  of  the  OtiJtum  aJbieana.  It  ia  surmised,  therefore,  that  the 
dense  felt-like  membrane  is  made  up  of  superficial  and  deep  tissues  ; 
moCDOS  membrane,  voluntary  and  mvoluntary  muscles  and  glands, 
and  produces  great  tension  and  decomposition  or  ulcerative 
destrcction.  Even  the  cartilages  are  at  tunes  involved,  and  the 
cells  become  fusiform.  That  the  mncouH  membrane  itself  is 
affected  by  the  infiltration  as  well  as  the  more  superficial  stmc- 
tures  is  quite  evident  by  the  loss  of  sensibility  in  nerve  fibres." 

The  drawing.  Fig.  1,  made  irom  a  dried  preparation,  exhibits 
most  of  the  changed  spoken  of.  For  showing  the  structures 
involved  m  the  morbid  state  produced  by  the  disease,  it  is  better, 
after  caiefiU  removal  of  the  membrane,  to  immerse  it  for  a  short 
time  in  a  staining  fluid,  and  then  dry  it.  Fine  sections  cut  &om 
such  specimens  must  be  mounted  in  dammar  or  balsam. 

In  preparations  made  irom  other  cases  of  diphtheria  I  noticed 
considerable  tumefaction,  which  appeared  to  compress  the  vessels 
snd  arrest  circulation  and  nutrition ;  not  a  trace  of  columnar 
epithelium  will  be  seen  in  any  specimen.  Those  who  have  failed 
to  find  evidences  of  connective  and  fibrous  tissue  in  the  diphtheritie 
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membranoos  exudation,  in  m^  opinion  must  have  confined  tbeir 
examinations  to  the  false  membrane  thrown  off  in  the  early  stage 


tJEcrnoH  or  a  Dipbthebitic  Mbmbkahb. 

a.  Ve^ti<^a1  Bertion  composed  of  condemed  tuaoe  and  ahniiikeii  epilheUnn 

cell«.     b.   Fibroui  or  connective  tissue  teased  ont.     c.    loTolnolarj  miuculu 

flbres.    d.  Oidium  albicans,    e.  Pavement  epithelium  and  altered  cartilage  celU. 

of  the  disease ;  that  is,  when  it  consists  almost  exclnsiTely  of  tm 
excessive  corpnacular  infiltration.  In  some  cases,  glasdolar  c^lb 
are  chiefly  fonnd  :  the  glands  swell,  pour  out  their  rapidly-forraed 
contents,  together  with  transparent  pus-like  corpuscles,  but  whu^h 
scarcely  behaves  like  the  pns  corpuscle  when  a  reagent,  as  ac«^ 
acid,  is  applied.  At  this  period  of  the  affection  nothing  liVe  spores, 
Oidium  albicans,  will  be  found  in  the  membrane. 

A  portion  of  a  croupous  cast,  examined  under  a  power  of  350  x 
is  seen  to  consist  of  pavement  and  cylindrical,  or  oolmnnar,  en- 
thelium,  and  a  transparent  albtiminona  snbetance  entanglmg  we 
scattered  contents  of  epithelial  cells,  molecular  matters,  &t  and 
mucous  corpuscles ;  ana  a  few  foreign  bodies,  as  starch  grannies, 
involved  in  a  homogeneous  matrix.  When  stained  \fj  a  weak 
solution  of    ammoniacal   carmine  or   aniline    dye,  and    carefolly 
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»d  out  with  needles ;  the  colnmnar  epithehnm  retains  its  cilia ; 
1  cell  being  filled  with  clear  protoplaBmic  and  nucleated  con- 
s.  It  is,  therefore,  highly  probable  that  theee  casta  are  not 
I  retained,  but  are  tsther  tlmtwn  off  soon  afber  their  formar 
.  FoDgna  sporea  are  rarely  found  in  theee  films,  which  ap- 
r  to  partake  of  the  nature  of  an  excessive  cell  proliferation  of 
epitlielial  surface  rather  than  of  a  transudation,  or  true  exnda- 
.  Although  snch  casta  differ  a  good  deal  in  colonr  and  con- 
mcy,  connective  or  fibrous  tissue  never  enters  into  their 
position ;  but  the  transparent  mucus  often  exhibits  the  stris- 
s  or  waT7  lines  peculiar  to  this  material. 
Such  casts  ae  thrown  off  &om  the  inteetinal  canal,  and  pre- 


SaonoN  or  Obocpocs  Cavt. 


MgeatoOB  matrix,  in  which  altered  epitbelium  gniiialBr  ftod  &tty 
entaneled.    i.  Oolnmiuu  Bpithetium,  with  cilia  reigned,   c  Detached 
and  miicoiu  coipnialBi. 


i'ig.  2  represents  a  drawing  made  &om 
onpous  cast,  and  stained  with  carmine. 
TKp  sereral  examinations  that  I  have  made  clearly  show  that 
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diphtheria  and  croup  demand  a  nosological  separation,  as  they  most 
undoubtedly  differ  from  each  other,  both  in  their  general  and 
histological  characters.  To  speak  of  "a  diphtheritic  croupous 
membrane  "  is  to  mislead  the  student  in  medicine,  for  there  can 
be  no  doubt  that  one  affection  is  essentially  of  an  inflammatory 
destructive  nature,  "  a  specific  fever/'  epidemic  or  endemic  in  its 
course;*  while  the  other  is  a  local  manifestation  of  a  simple 
disease,  entirely  wanting  in  the  features  of  an  inflammatory  exuda- 
tion. It  is,  however,  not  denied  that  occasionally  similar  casts 
may  be  found  in  connection  with  an  inflammatory  affection  of  the 
larynx,  but  this  is  a  question  upon  which  I  do  not  now  propose 
to  enter. 

*  Dr.  Oscar  Giacchi  tells  us  that  even  on  the  hills  of  Amo,  where  a  pore 
balsamic  air  distinguishes  the  country,  diphtheria  rages  epidemically.  The  robost 
peasantry  are  victims  to  it  equally  with  tne  inhabitants  of  towns.  Mis  opinion  ia 
that  the  disease  does  not  belong  to  the  specific  fevers,  and  that  the  paralysis  which 
occasionally  supervenes  is  a  neurosis,  while  the  albuminuria  ia  the  result  of  pan* 
sitic  infiltratioa — *  On  the  Nature  and  Treatment  of  Diphtheria.*  by  Oscar  Giaccbi, 
1872.  Other  observers  think  that  its  contagious  nature  depends  upon  a  parasitio 
fungus  or  algsB ;  some  again  maintain  that  in  cases  where  a  fungus  is  found,  "its 
presence  is  probably  explained  by  the  view  that  the  false  menin>rane  is  a  nidoi 
favourable  to  its  development." 


(    85    ) 
NEW  BOOKS,  WITH  SHOKT  NOTICEa 


Mmmil  of  Hnman  and  Comparative  Histology.  Edited  b;  B. 
Uricker,  usisted  bj  otbera.  Vol.  III.  Translated  by  Henry  Power, 
II.R,  Load.,  Exomiiier  in  Pliyaiology  to  the  University  of  Loudon, 
rhe  New  Sydenham  Society,  London,  1873. — ^The  third  and  lost 
'(diime  of  Dr.  Strieker's  valuable  work  is  now  before  us,  and  we  think 
hat  thongh  the  time  has  appeared  long  since  the  first  made  its  appear- 
.noe,  the  editor  is,  uevertbeleHS,  to  be  congratulatod  upon  the  result. 
Lnd,  furthermore,  we  owe  Mr.  Power  our  thanks  for,  as  in  the  former 
oliUDes,  a  translation  whose  merits  and  advantages  cannot  very  well 
le  overrated.  In  so  &r  as  we  can  epeak  of  the  present  volume  we  must 
lonfeea  to  a  little  disappointment,  not  so  much  in  regard  to  the  laatter 
M  to  the  absence  of  material  which  we  expected  the  third  volume 
roold  open  oat  to  us.  But,  doubtless,  this  oirenmBtance  could  not  be 
lelped ;  and  with  some  few  objections  to  certain  parts  of  the  entire 
rork,  and  to  the  entire  absence  of  any  coromon  plan,  we  cannot  but 
.ward  the  highest  praise  to  Dr.  Strioker  for  the  patience  which  he  has 
liown  and  the  ability  he  bos  displayed  in  producing  a  work  which, 
M  things  considered,  is  without  a  doubt  the  finest  treatise  of  the  kind 
rhich  has  yet  been  issued  by  any  printing  press  in  the  world.  Histo~ 
ogical  readers  will  recollect  that  it  is  exactly  twenty  years  since  the 
irst  volume  of  EiiUiker's  manual  appeared  in  this  country,  under 
lie  combined  editorship  of  Professor  Huxley  and  Mr,  Busk.  And 
hey  will  probably  remember  how  that  work  was  then  considered  much 
oo  &r  advanced  for  anyone  but  the  Epocial  student  of  Histolo^. 
Tet,  EoUiker  is  as  much  behind-hand  now,  when  compared  with 
Itrickor,  as  he  was  foremost  at  the  date  we  mention.  It  would  not 
)e  fair  to  object  to  the  inccmpletcncse  and  inequality  of  the  toaterialB 
Minprising  the  volumes  of  this  work,  without  acknowledging  that  the 
)ditor  sees  these  defects  as  clearly  as  anyone  else.  For  he  says,  a 
'  review  of  the  whole  work,  however,  compels  me  to  admit  that  it  does 
lot  present  the  same  uniformity  that  it  would  otherwise  have  done  had 
t  been  tho  outcome  of  a  single  master-mind.  Some  pages  glow  with 
he  results  of  the  long-continued  industry  of  the  best  investigators  of 
or  time ;  and  sometimeB,  again,  these  nodal  points,  'so  to  speak,  appear 
oined  together  by  the  labour  of  younger  hands.  It  lacks,  however, 
hat  whitewash  with  which  our  master-builders,  following  the  usual 
nstom,  are  wont  to  cover  their  constructions  in  order  to  hide  from  the 
yefl  of  the  observers  all  the  piece-work  of  their  men — the  good  bits 
qnally  with  the  bod."  The  only  question  is,  whether,  if  Dr.  Strieker 
a/A  t^on  BufGoient  trouble,  he  might  not  have  found  for  each  subject 
na  who  was  eminently  distinguished  in  it.  We  consider  he  might 
ftve ;  but  it  is  useless  now  to  think  about  it. 

The  subjects  dealt  with  in  the  present  volume  are  not  numerous, 
nt  some  of  them  are  of  considerable  importance.  For  example : 
[err  T.  W.  Engleman  has  the  organs  of  taste  allotted  to  him.  Herr 
.  Keoel  hu  described  the  external  and  middle  ear,  exc\'m'^&  (A  *i!lua 
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Eustachian  tube,  which  is  dealt  with  by  Professor  Dr.  Budinger  of 
Munich ;  who  has  also  in  his  charge  the  membranous  labyrinth.  The 
auditory  nerve  and  cochlea  are  written  upon  by  Herr  W.  Waldeyer; 
and  the  olfactory  organ,  by  Professor  Babuchin.  Next  comes  the  eye, 
and  of  this  the  retina  is  done  by  Professor  Max  Schultze.  This  is 
unquestionably  the  first  and  ablest  essay  in  the  whole  book ;  indeed, 
with  the  exception  of  two  or  three  others,  it  is  the  only  important 
paper  in  the  yolumes.  As  our  readers  are  perhaps  aware,  the  author 
is  editor  of  the  first  microscopical  journal  in  the  whole  world,  a  work 
whose  illustrations  are  executed  with  a  skill  so  superior  as  to  make 
our  best  plates  appear  two  hundred  years  behind  the  work  of  Qermaii 
draughtsmen.  It  was  in  this  periodi<»l  (Max  Schultase*s  '  Archly ')  thai 
most  of  the  author's  papers  on  the  organs  of  yision  haye  appeared 
during  the  past  few  years,  and  in  the  essay  he  has  written  for  Herr 
Strieker's  yolume  he  has  given  a  condensation  of  his  valuable  labours 
in  about  75  pages.  This  we  regard  as  the  most  valuable  part  o£  the 
present  work,  and  one  to  which  we  commend  our  readers'  serious  con- 
sideration. 

Other  papers  follow  this  one,  such  for  instance  as  Professor 
Iwanoff  on  the  Tunica  vasculosa ;  Herr  Leber  on  the  blood-vessek  of 
the  eye ;  Schwalbe,  Iwanofi^  and  Babuchin  on  the  Lymphatics,  the 
vitreous  humour,  and  the  lens  of  the  eye ;  Alexander  BoUett  on  the 
cornea ;  Strieker,  Stieda,  and  Klein  on  the  conjunctiva  and  sclerotic ; 
Boll  on  the  lachrymal  glands;  Dr.  Chrobak  on  the  ntems;  Br. 
Beitz  on  the  placenta ;  Grundwald  and  Strieker  on  the  oviducts  and 
fallopian  tubes.  Last  comes  an  excellent  article  by  Strieker  on  the 
development  of  the  simple  tissues ;  a  paper  by  Dr.  Ernst  Fleisdid 
on  the  non-pedunculated  Hydatid;  and  by  Edward  Albert  on  the 
structure  of  the  synovial  membrane.  The  papers  on  the  develop- 
ment of  the  tissues  and  on  the  oonjunctiva  and  sclerotic,  are  exceed- 
ingly good,  and  contain  facts  which  will  be  quite  novel  to  many  of  our 
readers.  The  type  and  illustrations  of  this  English  edition  are  exod- 
lent,  the  cuts  being,  as  they  should  be,  most  cardPully  worked  out. 

The  Microscope,  and  Microscopical  Technology  :  a  Text-book  £of 
Physicians  and  Students.  By  Dr.  Hcinrich  Frey,  Professor  of  Medi- 
cine in  Zurich,  Switzerland.  Translated  from  the  German  and  edited 
by  George  B.  Gutter,  M.D. ;  843  engravings  on  wood.  From  the  4di 
and  last  German  edition.  New  York :  W.  Wood  and  Co.,  1872* — ^The 
work  which  is  now  under  notice  extends  over  600  pages  of  large  8v<s 
and  is  amply  illustrated  with  woodcuts.  It  has  been  well,  thou(^ 
very  literally,  translated  by  its  editor,  who  has  here  and  there  added 
a  few  notes  on  points  with  which  he  as  an  American  wbb  speciallj 
acquainted;  but  he  has,  unfortunately,  been  insufGiciently  ^totIit 
with  the  splendid  work  of  this  country  to  have  played  his  part  fiudy 
as  an  accomplished  editor  of  a  work  which  appeals  in  its  present  fom 
to  EiUglish  as  well  as  to  American  readers ;  a  circumstance  which  ne 
trust  the  publishers  will  not  forget  when  the  next  edition  is  being 
prepared  for  the  press. 

Dr.  Frey  is  modest  enough  in  his  Preface,  when  he  expreflseB  the 
hope  that  his  '*  little  work  may  serve  as  a  guide  for  students  and 
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phTsicunB  till  the  time  at  least  when  a  better  pen  shall  produoe  a 
better  sabstitate."  But  in  epite  of  this  nieh,  we  mnst  at  the  ontset 
oonftas  that  ita  fulfilment  is  we  tancj  far  enough  away ;  for  HSBuedly 
to  the  medical  man  and  Btadent  no  better  work  baa  been  offered  to  the 
Engliah  reader.  It  is  of  course  a  treatise  speoiall;  devoted  to  the 
medical  reader,  and  in  all  that  relates  to  his  wants,  it  is  peculiarly 
complete  and  modem.  The  book  is  divided  into  two  parte,  the  first 
being  devoted  to  descriptions  of  the  iostniment,  the  theory  of  its  con- 
Btenction,  its  various  forms  at  present  in  use ;  the  apparatus  for  measar- 
ing  and  drawing ;  the  binocular  stereoscopic  and  polarizing  micro- 
aoopes ;  testing  the  microscope ;  the  preparation  of  microeoopio  objects, 
flwd  media,  oud  chemical  reagents ;  modes  of  staining,  impregnation 
with  metals,  drying  and  fireezing,  methods  of  injecting ;  and,  lastly, 
Qie  mounting  and  arrangement  of  miorosoopia  objeots.  Cnder  almost 
■11  of  these  several  departments  the  information  supplied  is  most 
complete,  and  in  many  coses  novel.  We  cannot  of  course  examine 
every  section,  but  we  may  take  a  few,  which  strike  us  as  being  of 
specnal  importance,  under  oonaideration.  It  is  rather  strange  that  the 
editor,  not  the  author,  makes  an  assertion  to  the  effect  that  Dr.  Car- 
penter, in  the  last  edition  of  bis  *  Microscope  and  its  Bevelationa,'  has 
made  a  misstatement  in  regard  to  IS.  NaGhet's  student's  microscope, 
Sb  states  that  the  improv^  stage  which  M.  Nocbet  has  adopted,  and 
which  Dr.  Carpenter  eepeeially  praises  as  being  M.  Nachet's,  was 
really  "  invented  by  Zentmayer  in  1862,  but  which  waa  copied  by  a 
Paris  maker,  to  whom  Dr.  Carpenter  gives  the  credit  of  being  tbe 
inventor.  In  speaking  of  this  instrument  (Nachet's  student's  mioro- 
■Qope),  Dr.  Cai^>enter  says,  '  The  chief  peculiarity  of  this  instrument, 
however,  lies  in  the  stage,  which  the  author  has  no  hesitation  in 
pnmonnoing  to  be  the  most  perfect  of  its  kind  that  has  yet  been 
devised.'  The  instrument  from  which  Nachet  copied  the  cironlor 
Bt^e  was  made  by  Zentmayer,  in  1861,  for  Dr.  W.  Keen,  of  Phila- 
deJphio,  who  showed  it  three  different  times  to  U.  Naobet,  and  bad  it 
patted  by  him  in  tbe  spring  of  1869  for  transportation."  This  ia  a 
Berions  assertion,  and  one  too  of  which  we  question  the  accuracy ; 
but  we  have  not  the  smallest  doubt  that  Dr.  Carpenter,  who  mnst 
have  based  hia  aooonnt  in  great  measure  on  U.  Nocbet'e  statement, 
will  at  once  admit  the  error  if  it  is  so. 

In  reference  to  the  nee  of  microscopic  lamps,  the  volume  appeara 
strangely  defective ;  but  one  form,  and  that  a  most  elementary  one, 
has  been  included  in  the  description.  And  this  seems  the  more 
Btronge  in  an  English  edition  of  a  foreign  work.  Clearly  in  regard 
to  this  matter,  as  weU  as  various  others,  the  American  editor  baa  not 
had  much  experience.  Still  we  ore  indebted  to  him  for  his  account 
ot  a  very  ingenious  section-cutter,  whioh  he  has  described  &om  the 
Frooeedinga  of  the  American  Ophthalmological  Society  for  July,  1871. 
Ji  ia  tbe  invention  of  Dr.  Edward  Curtis,  a  distinguished  microsoopist 
ot  New  York  ;  and  as  it  is  fully  described  and  figured  in  the  present 
▼olmne,  we  now  dwell  on  it  no  longer ;  it  seems  a  most  convenient 
instrtunent. 

In  the  chapter  upon  fluid  media,  we  find  some  valuable  informo- 
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tioD  which  has  been  famished  by  Herr  Schultse.  Among  other  points 
are  his  remarks  on  the  use  of  camphor  in  the  preeervation  of  animal 
tissues,  a  snbstanoe  which  seems  even  in  yery  small  quantities  to  haye 
a  maryellonsly  powerful  preservative  effiact.  His  observations  on  the 
subject  of  iod-serum  are  important.  Herr  Schultze  says  it  **  consisiB 
of  the  anmiotic  fluid  of  the  embryo  of  Buminantia,  to  which  a  concen- 
trated tincture  of  iodine,  or  a  strong  solution  of  iodine  in  hydriodic 
acid,  is  added.  About  six  drops  are  to  be  added  to  the  ounce, 
while  shaking  the  mixture.  The  colour  of  the  solution  is  at  first  wine- 
yellow,  but  aiter  a  few  hours  it  becomes  paler ;  this  paleness  after- 
wards increases,  and  the  subsequent  addition  of  a  few  drops  of  the 
iodine  solution  becomes  necessary.  Our  mixture  forms  an  excellent 
fluid  for  the  examination  of  delicate  fresh  tissues,  and  is  also  a  yeiy 
good  and  very  preservative  macerating  medium,  acting  in  this  way 
even  for  hours  or  days.  We  must  here  giye  a  piece  of  advice  which 
is  of  great  importance  in  the  numerous  macerations  of  this  kind  whidi 
are  necessary,  namely,  to  have  the  piece  which  is  to  be  placed  in 
them  very  small,  and  the  quantity  of  fluid  as  large  as  possible." 
This  solution,  which  is  extremely  simple,  appears  admirably  adapted 
to  the  purpose  for  which  it  is  devised. 

In  reference  to  the  process  of  staining  tissues,  yery  many  methods 
are  given,  some  of  which  are  novel,  and  others  well  Imown  to  most  of 
our  readers.  We  fancy  that  the  system  of  double-staining,  which  was 
discovered  by  Herr  E.  Schwarz,  will  be  novel  to  many  workers.  He 
*' places  the  tissues  in  a  mixture  of  1  part  creosote,  10  parts  acetic 
acid,  and  20  parts  water.  The  preparations  are  to  be  immersed  in 
this  mixture  while  it  is  boiling  for  about  a  minute,  and  are  then  to  be 
dried  for  two  or  three  days.  Thin  sections  are  to  be  made  and  im- 
mersed for  an  homr  in  water  slightly  acidulated  with  acetic  acid,  and 
then  washed  out  in  distilled  water.  Next  they  are  to  be  put  in  an 
extremely  dilute  watery  solution  of  ammoniacal  carmine,  and  after 
being  again  washed  in  water  are  exposed  for  two  hours  to  a  solution 
of  picric  acid  (0  *  066  grm.  to  400  com.  of  water).  The  sections  are 
then  placed  on  a  slide,  the  superfluous  acid  is  allowed  to  flow  awiy, 
and  a  mixture  of  4  parts  of  creosote  to  1  part  of  turpentine,  which  has 
become  resinous  from  age,  is  dropped  on  to  it.  In  about  half  an  hoar 
the  specimen,  which  has  become  transparent,  is  to  be  mounted  in 
Canada  balsam."  Now,  by  this  process,  which,  it  must  be  confessed, 
is  a  lengthy  one,  a  peculiar  effect  is  produced.  Epithelial  and  ^an- 
dular  cells,  muscles,  and  the  walls  of  vessels,  show  a  yellowish  coloiir, 
with  reddened  nuclei,  while  the  connective  tissue  is  not  coloured  \sj 
the  picric  acid,  and  only  presents  the  carmine  colour. 

In  the  second  part  of  the  work  the  reader  is  taught  how  to  prepare 
for  examination  the  several  tissues  which  make  up  man's  body,  and 
then  how  to  observe  the  various  structures  so  brought  out.  lliis  is, 
to  our  minds,  the  most  valuable  part  of  the  entire  book;  for  thB 
descriptions  of  the  tissues  are  for  the  most  part  extremely  recent,  and 
are  sufficiently  elaborate,  while  the  cuts  in  illustration  are  numerom^ 
excellent,  and  many  of  them  unfamiliar  even  to  the  student  of 
t(4ogy. 
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There  is,  howerer,  catue  to  oomplun  of  the  treatment  of  English 
nukers  of  ttie  microBOope,  who  have  no  &ir  poaition  in  the  list  iniich 
is  given  at  the  enA  of  the  volume,  and  have  not  a  place  ^ven  to  them 
in  the  aubetanoe  of  the  work.  Had  ench  men  as  Woodward  or 
Bichudson  bean  the  editors,  this  would  have  been  very  difibrent. 
However,  we  have  to  express  onr  gratitude  to  the  editor  for  what  he 
baa  done,  and  to  declare  onr  inunense  satisfaction  with  Piofeaaor 
Fred's  labours. 


PROGRESS  OF  MICROSCOPICAL   SCIENCK 

The  Origin  •/ LeveofylsM. — This  important  subject  has  been  very 
fnlly  dealt  with  hj  "iS..  Feltz,  who  has  recently  published  a  memoir, 
which  completes  the  views  eipressed  in  his  oarlior  paper  published  in 
the  '  Jonmal  de  I'Anatomie.'  In  this  (the  fit^t  paper)  the  author  con- 
clades  that  the  globules  of  pus  which  infiltrate  the  peritoneum  do  not 
proceed  &om  the  lencocytes  of  the  blood  which  escape  through  the 
walla  of  the  capillaries,  nor  from  the  epithelium  of  that  membrane 
which  desquamates  at  the  end  of  a  relatively  short  period ;  and  that 
after  their  Ml  leucocytes  may  still  be  aeon  to  be  produced  in  the 
flubetance  of  the  serous  membrane.  He  now  infers  from  further 
researches  (of  which  the  conclusions  are  stated  in  a  note  addressed 
to  the  Academic  des  Sciences,  Feb.  17)  that  in  the  peritoneum,  as  in 
the  cornea,  the  connective  tissne  which  forms  the  web  of  the  mem- 
brane is  creaaed  by  a  network  of  canaliculi,  the  fusiform  enlargements 
of  which  form  what  ore  called  the  edlular  e/emeni*  of  the  amneetive 
fiMve,  the  eotMediee  nudet,  or  plagma-ceUt.  These  networks  consist 
normally  of  a  simple  organic  matter  (j>Tolopla»ma  of  Bemak  Bchnlze, 
Ac),  and  under  irritation,  the  circulating  blood  being  increased  in 
amonnt  and  modified  in  its  ploHina,  a.  parallel  modification  and  aug- 
mentation of  the  protoplasma  enHnc,  whence  the  considerable  develop- 
ment of  the  network  of  interstitial  canaliculi,  and  of  the  element 
styled  jiatmaiie,  and  its  organization  into  leucocytes.  He  thinks  it 
not  doubtAil  that  this  protoplasm  becoming  free,  as  well  as  by  a 
direct  individualization  or  genesis,  as  by  segmentation  and  gradual 
organizatioii  of  the  ftisiform  swelliags,  gives  rise  at  once  to  the  form 
of  lenoocytes.  He  hopes  soon  to  be  able  to  give  irrefutable  proofs  of 
it  IB  the  pulmonary  alveoli. 

The  Liver  Fermetd. — In  Ffliiger's  'Archiv'  there  is  a  paper  on 
this  subject,  which  is  abstracted  in  the  'Medical  Becord,'  by  Dr. 
Ferrier.  The  paper  is  by  Herr  Von  Wittich.  In  reference  to  a 
Kcent  paper  by  Tiegel,  who  foond  that  blood  corpuscles  under  pro- 
oeas  of  destruction  in  the  liver  generated  a  diastatic  ferment,  Von 
Wittich  shows  that  such  a  ferment  can  be  obtained  from  blood  serum 
fay  precipitation  with  alcohol,  and  subsequent  extraction  with  glyce- 
riae,  in  the  absence  of  blood  corpuscles.  In  addition  he  finds  that 
the  liver-porenobyma  itself,  when  quite  freed  from  blood,  yields  an 
active  diastatic  ferment  to  glyconno.     He  allows  with  Tiegel  that  it 
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IB  difficult,  if  not  impoBsible,  to  obtain  the  fennent  abflolntely  tree 
from  sugar ;  but  a  series  of  comparatiye  experiments  prove  beyond 
doubt  that  a  sugar-forming  ferment  exists  in  the  liyer-cells.  A  calf  8 
liver  was  washed  out  for  four  hours  by  a  stream  of  water  directed 
through  its  vessels.  At  the  end  of  that  time  the  water  passed  throng 
quite  colourless,  but  still  contained  sugar.  A  portion  of  the  liver 
soaked  in  alcohol  and  extracted  with  glycerine,  was  shown  to  contam 
a  ferment  acting  on  starch,  by  the  fact  tiiat,  when  equal  quantities  of 
the  glycerine  extract  were  mixed  in  the  one  case  with  distilled  water, 
and  in  the  other  with  starch  paste,  and  allowed  to  stand  for  an  hour, 
the  latter  reduced  a  much  larger  quantity  of  Fehling*B  solution  than 
the  former.  The  same  liver  washed  for  two  hours  longer  yielded 
water  which  now  contained  not  a  trace  of  sugar,  but  on  being  allowed 
to  remain  for  another  hour,  the  water  which  was  then  passed  througk  • 
it  contained  sugar.  A  glycerine  extract  of  the  liver  so  treated  s^ 
yielded  a  very  appreciable  amount  of  a  ferment  acting  energeticaUy 
on  starch.  It  would  therefore  appear  that  the  thorougUy  wadied  and 
blood-free  liver  still  contains  a  ferment,  and  that  this  ferment  is 
formed  in  the  liver-cells.  The  ferment  formed  here  is  partly  poured 
out  with  the  biliary  constituents ;  as  fresh  bile,  as  Yon  Wittich  has 
shown,  also  possesses  a  diastatic  action. 

The  Microscapic  Structure  of  IVap  Bocks  has  been  treated  at  tome 
length  by  Professor  Hull,  F.B.S.,  in  a  paper  in  the  *  Geological  Magt- 
zine '  (April).  The  paper  should  be  referred  to  as  it  is  of  some  length, 
meanwhile  we  may  give  the  author's  opinion  as  to  the  points  speciallj 
noticeable  in  reference  to  the  above  specimens,  which  may  be  regarded 
as  fedr  representatives  of  the  Limerick  Garboaiferous  melaphyrei, 
which  are  as  follows : — 

1st  The  glassy  felspathic  base  with  cells  and  tubes. 

2nd.  The  small  quantity  of  augite,  this  mineral  only  oocuiriDg  in 

the  form  of  scattered  crystols  or  grains. 
3rd.  The  abundant  infasion  of  chlorite,  or  more  rarely  epidote, 
not  only  filling  in  cavities  and  interstices  between  the 
crystals,  but  also  replacing,  in  many  cases,  the  original 
minerals  themselves  (augite,  olivine,  &o.). 
4th.  The  abundance  of  calcite,  also  due  to  peroolationy  and  of 
secondary  formation. 

The  Blood-vessels  of  the  Membrana  Tympani. — On  this  question  a 
very  able  paper  appears  in  the  '  American  Journal  of  Medical  Soienoe.* 
Dr.  Burnett,  who  is  the  author,  describes  the  arrangement  of  the 
blood-vessels  in  the  tympanic  membrane  of  the  dog,  cat,  goat,  and 
rabbit.  These  are  arranged  in  a  double  series  of  loops,  one  of  n^iifih 
is  composed  of  vessels  which  run  from  the  periphery  directly  toward 
the  handle  of  the  malleus,  and  at  a  point  from  one-half  to  a  third  ol 
the  distance  between  the  periphery  of  the  membrane  and  the  haodla 
of  the  malleus  return  abruptly  upon  themselves,  thus  forming  a  series 
of  vascular  loops  round  the  edge  of  the  membrane.  The  second  seriea 
of  loops  run  from  the  handle  of  the  malleus  toward  the  periphery  of 
the  membrane.     In  consequence  of  this  arrangement  a  portion  of  the 
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membiane  between  tiie  umnlas  tympanions  md  the  tia-nillA  of  the 
BUtUeoa  Temuns  &ee  from  capilUries  in  its  normal  condition.  In  the 
giiine«-pig  these  vaecnUr  loops  do  not  exist,  bnt  the  veseek  are  ar- 
noged  in  the  form  of  a  net  with  coame  meshea  of  a  qnadrangolar  or 
pentagonal  form.  In  thia  animal,  moreover,  the  radiate  are  strongly 
aeveloped  in  comparison  with  the  circular  fibres  of  the  membruia 
tympani.  The  arrangement  of  the  norre  in  these  animals  is  described 
as  "  fork-ahaped,"  the  prouga  embracing  the  loops,  while  the  handle 
unites  with  a  similar  projection  from  the  opposite  series  of  loops.  In 
the  human  tympanic  membrane  the  arrangement  of  the  blood-vessels 
teaemblee  that  of  the  gninea-pig  in  the  absence  of  loops.  The  vessels 
themselves,  however,  are  coarser,  and  the  meshes  finer  than  in  that 
Mt'mal  The  radiate  and  circular  fibres  are,  moreover,  eqoal  iu 
amonst.  The  conclnsions  &om  these  observations  are  the  following  : 
1.  There  is  a  distribation  of  vessels  in  the  membrana  tympani  of  man 
peculiar  to  him.  2.  There  iB  a  distribntion  of  vessels  in  the  tympanio 
membrane  of  the  dog,  cat,  goat,  and  rabbit,  constant  in  aa  well  as 
peculiar  to  them.  3.  The  arrangement  of  these  vessels  in  the  gninea- 
pig  is  pecnliar  to  it.  The  author  then  gives  instructions  for  the 
Iffeparation  of  the  membrane. 

An  im-Miero»eopie  Specimen  of  an  almost  Mieroteopie  Oroup,  —  A 
paper  has  been  r^  before  the  lioyal  Society,*  which  was  sent  by 
Horr  E.  Von  Willemoes-Suhm,  Natorelist  to  Uie  '  Challenger '  Ex- 
ploring Expedition.  It  is  upon  a  new  genns  of  Amphipod  cmstaceans 
firanded  on  the  capture  of  a  large  new  Amphipod,  perfectly  transparent, 
■nd  with  enormous  faceted  eyes.  The  author  shows  that  among  the 
Amphipods  known  to  ns,  PkrontToa  ib  its  nearest  relation.  But  there 
are  so  many  points  in  which  this  genus  differs  from  Phronima,  that  it 
cannot  form  a  member  of  the  family  Fhronimids ;  and  be  therefore 
proposes  to  establish  for  it  a  new  family,  Tbaumopida,  belonging  to 
the  tribe  of  Hyperina.  The  form  of  the  Aead  is  totally  difierent  from 
that  of  Phronima ;  the  antenne  ore  not  situated  near  the  month,  bnt 
•t  its  front,  and  the  enormous  faceted  eyes  occupy  its  upper  surface. 
lite  first  two  pairs  of  thomcic  appendages  are  not,  as  in  PhtwUma, 
ambulatory  legs,  but  maxillipeda,  so  that  only  five  pairs  of  legs  are 
ambnlatory  in  Thaumopg.  The  lliorax  is  composed  of  six  s^ments — 
the  first  of  which  has,  on  its  under  side,  the  volva  and  one  pair  of 
mazillipeds ;  and  the  second,  representing  two  segments,  beuv  two 
pain  of  append^es,  the  larger  msxilliped  and  the  first  pair  of  smbn- 
utory  legs.  The  cAdomen  consists  of  five  segments,  with  three  pairs 
of  pedes  spurii,  the  caudal  appendages  being  attached  to  the  fourth 
ud  fifth  segments.  The  animal  being  beautifully  transparent,  the 
nervoiu  tyitem  could  bo  carefully  worked  out  without  dissecting  it ; 
fbe  position  of  the  nerves  going  out  from  the  cephalic  ganglion,  as 
well  as  that  of  the  five  pairs  of  thoracic  and  the  throe  pairs  of  abdo- 
miiutl  ganglia,  could  be  ascertained.  The  eyu,  having  at  their  borders 
very  peculiar  appendages,  were  examined,  and  a  description  is  given 
in  the  paper  hers  abstracted,  of  the  structure  of  the  largo  crystalline 

*  'ProceedingBof  R.8.,' April. 
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bodies  which  are  to  be  seen  in  them.  Organs  of  hesring  and  touch 
have  not  been  discovered.  The  mouth  is  covered  bj  a  pair  of  ">^^1^» 
and  a  small  labium.  There  is  a  recurved  (esophageal  passage  leading 
into  a  large  ctecal  stomach,  and  an  intestinal  tube  departing  from  near 
the  end  of  the  oesophagus  and  running  straight  to  the  anus.  Tha 
heart  is  an  elongated  tube  extending  from  the  second  to  the  fifth  seg- 
nent,  with  probably  three  openings.  Three  pairs  of  transparent  sao- 
like  gills  are  attached  at  the  base  of  the  second,  third,  and  fourth 
pairs  of  feet.  Genital  Organs,  ~The  single  specimen  taken  is  a  female. 
The  ovary,  probably  composed  of  two  ovaries,  has  a  roae-colonr,  and 
the  genital  papilla  is  situated  at  the  under  part  of  the  first  segment ; 
it  is  covered  by  two  small  lamellsB,  which  in  this  case  did  not  sustain 
the  eggs,  which  were  found  to  he  attached  to  the  first  pair  of  ambnl»- 
tory  legs.  The  animal  seems  to  carry  them  in  a  manner  similar  to 
the  pycnogonid  Nymphon,  DevelopmenL — ^The  eggs  contained  embryos 
having  already  the  antennaB,  the  five  pairs  of  legs,  and  the  abdominal 
feet ;  they  Bhow  that  Thaumopa  has  to  undergo  no  metamorj^osis,  and 
that  the  young  ones  leave  the  eggs  with  all  their  appendagea  wall 
developed. 

ITie  80-called  Syphilis  Corpuscles. — These  bodies,  which  our  readers 
are  familiar  with  by  this  time,  have  been  the  subject  of  many  papers 
in  the  Gorman  journals.  But -none  of  them  has  been  as  good  as  that 
little  sketch  which  Dr.  E.  Klein  has  given  in  the  *  London  Medical 
Becord '  of  April  9th.  It  is  an  account  of  Biesiadecki  and  Lo8torfer*8 
researches.  Lostorfor,  in  the  beginning  of  the  past  year,  alleged  that 
he  had  made  the  important  discovery  that,  in  preparations  of  the 
blood  of  syphilitic  individuals,  there  develop  withm  a  week  small 
bright  corpuscles  —  syphilis  corpuscles — which  in  four  or  six  daja 
reach  the  size  of  a  coloured  blood-disk,  and  in  six  or  eight  days 
become  vacuolated.  This  observation  of  Lostorfer  has  been  declared 
by  many  observers  to  be  incorrect.  Biesiadecki  (  Uniersuchungen  ass 
dem  Pathologisch^Anatomischen  Institute  in  Krakau,  Vienna,  1872)| 
following  Lostorfer  in  a  large  series  of  experiments,  has  come  to  the 
conclusion  that  the  assertions  of  Lostorfer  are,  with  some  slight  modi- 
fications, coiTect.  The  mode  in  which  Biesiadecki  proceeds  in  his 
observations  is  similar  to  that  employed  by  Lostorfer.  By  means  of 
a  pointed  needle,  a  small  drop  of  blood  is  taken  from  the  perfectly 
clean  finger,  brought  on  a  clean  glass  slide,  and  covered  with  a  glass. 
By  a  slight  pressure  on  one  edge  of  the  cover-glass  with  the  iMil  flf 
the  finger,  the  blood  can  easily  be  made  to  sjNread  out  so  that  the 
blood  corpuscles  lie  only  in  one  layer,  without  being  broken  ap  and 
destroyed.  Preparations  in  which  the  blood  corpuscles  have  not 
spread  out  into  one  layer,  or  in  which  they  appear  to  be  aqueeaed,  are 
to  be  put  aside  as  useless.  A  number  of  preparations  are  faroo^t 
into  a  moist  chamber,  where  they  are  kept  at  a  temperature  of  li-lff* 
C.  (57-64°  Fahr.).  In  most  of  the  preparations  which  have  not  he- 
come  dry  at  the  edges  of  the  cover-glass,  taken  either  from  syphilitie 
or  other  patients,  e.  g.  arthritic  or  rheumatic,  there  appear  on  the 
second,  third,  or  fourth  day,  numerous  needle-shaped  or  rhombio  hemo- 
globin crystals,  varying  in  diameter  from  that  of  a  blood-disk  to  twice 
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or  three  timM  m  large.  Id  blood  preparfttione  of  BTpliilitic  patients 
the  following  cluuiges  talie  place,  beginning  froro  the  foarth  day.  In 
the  yollowiBh-oolonred  plaama  there  appears  a  cloudy  opacity,  which 
IB  due  to  the  presence  of  Hmall  flakes.  These  latter  are  seen  to  con- 
tain extremely  small  spherical  bright  granules,  which  generally  pos- 
aass  a  filamentous  appendix.  The  fifth  day  the  unmber  of  these 
grannlee  becomes  much  greater ;  they  become  much  larger,  perfectly 
bright,  Bphericol  or  irregular-shaped,  whereas  at  the  same  time  the 
filamentons  appendix  disappears.  These  granules  make  their  ap- 
pearance all  over  preparations ;  they  ore  not  limited  to  certain  foci. 
The  moat  of  them  are  to  be  found  on  those  places  in  which  the  plasma 
is  still  micloaed.  There  exists  some  difference,  however,  as  regards 
the  time  in  which  these  grannies  appear;  in  some  of  the  preparations 
taken  &om  the  same  patient  at  ozacUy  the  same  time,  they  come  into 
new,  some  on  the  fonrth,  others  from  the  fifth  to  the  seventh  day, 
others  still  later  and,  in  a  limited  number,  or,  lastly,  not  at  all.  After 
the  twelfth  day,  np  to  which  time  their  number  has  increased  im- 
mensely, no  material  change  can  be  mode  out,  even  up  to  the  twentieth 
day,  except  that  some  become  a  little  larger,  brighter,  and  more 
sharply  outlined.  In  preparations  of  the  blood  of  patients  aufiering 
from  different  diseases  (endocarditis,  acute  rheumatism,  Addison's 
disease,  gout,  jaundice,  pncnnionia,  tuberculosis,  Toriola,  puerperal 
peritonitis,  septictemia^,  the  aboTC-described  corpuscles  mako  their 
appearance  only  in  an  eitremely  limited  number.  Consequently,  a 
preparation  of  blood  which  contains  only  a  few  of  those  corpuscles  is 
unavailable  for  a  diagnosis ;  whereas  a  preparation  that  contains  a 
great  number  of  theiu  can  bo  said  to  have  been  token  &om  a  syphilitic 
patient.  Biesiadecki  succeeded  in  this  respect,  just  as  Loetorfer,  in 
being  able  to  point  out  in  a  series  of  mixed  preparations,  submitted  to 
him  ood  prepared  in  the  above-mentioned  manner,  which  of  them  hod 
been  taken  from  syphilitic  patients,  and  which  not;  except  in  one 
preparation,  in  which  Loetorfer's  corpuscles  were  present  abnu- 
dantly,  and  which  was  token  from  a  patient  suffering  from  pustula 
maligna;  it  could  not  be  ascertained,  however,  whether  this  patient 
did  not  suffer  from  syphilis.  Biesiadecki  docs  not  agree  with  Loe- 
torfer in  his  assertion,  that  the  corpuscles  in  question  become  vacuo- 
loied  after  a  certain  lapse  of  time,  having  been  able  to  find  such  vacuo- 
lated bodies  in  syphilitic  blood  as  well  as  in  the  blood  of  the  small- 
pox already  on  the  second  or  third  day.  Biesiadecki  regards  them  as 
remdoa  of  coloured  blood-disks,  and  not  as  transformed  syphilis  cor- 
pusdea  Biesiadecki  shows  that  these  latter  are  not  fat,  not  sarcina, 
not  granules  of  colourless  corpuscles,  and  not  fungi,  as  Lostorfer  was 
inclined  to  assume,  but  that  they  are  granules  of  precipitated  paraglo- 
bolin ;  for  a,  if  a  current  of  carbonic  acid  bo  allowed  to  pass  through 
a  jffeporation  of  diluted  serum  (plasma  ? — ifep.)  of  a  dog,  similar  cor- 
inucles  to  those  above  described  make  their  appearance ;  on  replacing 
carbonio  acid  by  oxygen  they  disappear ;  b,  if  through  a  blood  pre- 
paration, in  which  numerous  syphilis  corpuscles  have  developed, 
a  current  of  oxygen  be  allowed  to  pass,  the  small  ones  disappear, 
whereas  the  larger  ones  diminish  considerably  in  size ;  e,  the  syphilis 
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oorpnsclee  do  not  dissolye  in  eiher,  bat  ihej  diaBolye  almost  entirely 
in  a  large  quantity  of  saline  solution  (one  part  of  concentrated  ssliiie 
solution  in  two  parts  of  water).  All  these  are  properties  which 
belong  to  paraglobulin.  In  blood  preparations,  therefore,  which  are 
kept  in  a  moist  chamber,  that  is,  in  which,  on  the  one  hand,  the 
plasma  becomes  gradually  diluted  by  absorption  of  water,  and  in 
which,  on  the  other  hand,  as  it  must  be  SI^>posed,  carbonic  acid  is 
developed  by  decomposition,  all  the  conditions  are  present  mider 
which  paraglobulin  may  be  precipitated.  That  Lostorfer*s  corpuscles 
are  to  be  met  with  abundantly  generally  only  in  blood  preparatioDS 
from  syphilitic  patients,  seems  to  show  that  their  blood  contains  either 
more  paraglobulin  or  less  fibrinogeous  substance  than  other  blood. 

Microscopic  Appearances  of  Silica  in  the  Oahoay  Granitet. — In  an 
able  paper  '*  On  the  Greneral  Microscopic  Structure  of  the  Irish  Gra- 
nites, which  he  read  before  the  Boyal  Geological  Society  of  Irebmd 
at  a  late  meeting.  Professor  Hull,  F.B.S.,  gave  the  following  account 
of  the  appearance  of  the  silica  in  rocks.  He  says  it  -occurs  without 
crystalline  form  onyeloping  all  the  other  minends.  It  is  structnre- 
less,  but  full  of  cells,  which  are  visible  with  a  high  power.  With 
polarized  light,  and  on  rotating  the  upper  prism,  the  silica  presoate 
the  usual  gorgeous  play  of  colours,  being  broken  up  into  distinct 
patches  of  irregular  form,  each  refracting  different  prismatic  colours. 
Some  of  the  patches  show  round  their  edges  parallel  wavy  bands  of 
prismatic  colours,  marking  out  the  individuality  of  the  patches,  snd 
indicating  the  manner  in  which  the  particles  consolidated  in  indepen- 
dent masses  of  various  sizes — sometimes  exceedingly  small.  These 
cells  are  often  so  minute  that  three  successive  series  are  brou^t  into 
the  field  upon  changing  the  focus  of  the  microscope  by  means  of  the 
mill-headed  screw,  with  a  magnifying  power  of  350  diameters.  Alcmg 
with  the  colls  are  numerous  long  ^  belonites "  or  ^  trichites,"  some- 
times perfectly  straight,  and  stretching  in  all  directions  through  the 
mass  of  the  silica.  With  the  1-inch  object-glass  these  can  be  gaus" 
rally  observed ;  but  with  the  ^-inch  and  the  No.  2  eye-pieoCf  magni- 
fying 350  diameters,  they  are  very  well  brought  out,  sometimes  in 
extraordinary  numbers.  Even  with  this  power  their  apparent  thick- 
ness is  not  so  great  as  that  of  the  finest  needle,  with  an  apparent 
length  from  an  inch  downwards.  In  one  or  two  instances  they  appeir 
to  bo  barbed,  but  this  may  be  owing  to  the  meeting  of  two  trichites  at 
a  point :  there  are  also  examples  of  trichites  slightly  bent  or  curred. 
Sometimes  the  silica  contains  cells  only  without  trichites.  What  the 
nature  of  these  needle-like  objects  may  be  I  have  no  means  of  judging 
from  this  slice.  Cavities  are  exceedingly  numerous  in  the  sOioi. 
Some  of  these  resemble  the  forms  described  and  figured  by  Mr.  Sorhj 
in  his  admirable  and  well-known  paper  "  On  the  Microscopical  Struc- 
ture of  Crystals.*'  They  are  of  various  shapes,  enclosing  the  little 
globule  of  fluid  which  just  comes  into  view  with  a  magnifying  power 
of  350  diameters,  and  must  be  less  than  -pj^x^  of  an  inch  in  diameter. 
Others,  however,  are  much  larger,  and  sometimes  do  not  appear  to 
contain  any  bubble ;  and,  as  Mr.  Sorby  suggests,  the  fluid  may  havB 
escaped.    Stone  cavities,  or  appearances  which  I  take  to  be  such,  ai 
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figared  uid  deacribed  hy  Mr.  Sorby,  sre  also  numerous  in  the  silica. 
Along  with  the  confosed  broken  matorialB  which  tbey  contain  are 
also  minnte  black  specks.  The  form  of  those  stone  cavitiea  is  often 
verr  irregnlar  and  ill-defined.  Occasionally  perfect  spheres  occur, 
whidi  may  be  assumed  to  be  gas  caTities.     They  are,  boweTCr,  rare. 


NOTES  AND  MEMORANDA. 


Electioiu  of  Vatnrolists  to  tiie  French  Academy. — At  the  meet- 
ing of  the  Paris  Academy  of  Sciences,  on  the  7th  nltimo,  three 
elections  to  the  section  of  Anatomy  and  Zoology  took  place.  The 
places  to  be  filled  were  those  of  M.  Agassiz,  elected  a  Foreign 
Asaociate,  and  MM.  Piotet  and  Poachet,  deceased.  In  the  first  case, 
U.  Steenstrup  obtained  88  votes  and  Mr.  Darwin  6 ;  in  the  second, 
Hr.  Dana  obtained  36  and  Mr.  Darwin  12;  in  the  third.  Dr.  Car- 
penter obtained  35,  Mr.  Darwin  12,  and  Mr.  Huxley  I  vote.  Messrs. 
Steenstmp,  Dona,  and  Carpenter  were  therefore  declared  duly  elected. 
The  treabnont  of  Meesrs.  Darwin  and  Huxley  is  well  understood,  and 
must  be  appreciated  by  their  supporters. 

A  Hew  Form  of  Hioroioope. — At  one  of  the  meetings  of  the 
Uicrosoopical  Society  of  Illinois,  Dr.  Adams  read  a  letter  from  Pro- 
fessor Sanborn,  of  BiMton,  Afassochusetts,  on  a  new  form  of  mioroscopc, 
to  be  used  for  the  examination  of  parte  of  the  observer's  own  uoe. 
The  instrument  consists  of  an  ordinary  microscope  tnbe  bent  twice  at 
right  angles,  forming  thereby  a  body  and  two  arms.  Inside  the  tnbe 
at  the  angles  are  affixed  prisms  or  mirrors.  The  objective  being  ad- 
justed in  one  arm  and  the  eye-piece  in  the  other,  the  light  traversing 
tiie  axis  of  the  objective  is  reflected  by  the  mirror  or  prism  in  the  first 
angle  and  thrown  on  the  mirror  in  the  other  angle,  whence  it  posses 
thnnigh  the  eye-piece.  The  iustrament  is  held  in  position  by  a  clamp 
fixed  to  the  middle  of  the  body,  and  firmly  screwed  to  a  table  or  rest. 
The  observer  assumes  the  reclining  position,  and,  adjusting  the  eye  to 
the  eye-piece,  brings  the  objective  to  boar  on  the  port  of  the  face 
under  examination.  Sunlight  is  used  for  illnmination,  and  the  objec- 
tives ore,  of  course,  low.  It  is  the  purpose  of  the  Professor  to  study 
in  this  way  the  pstholc^cal  processes  involved  in  vesication,  Sea. 
Anyone  possessing  a  microscope  can,  at  slight  expense  in  procuring  a 
tube  and  mirrors,  avail  himself  of  this  means  of  study,  1^  using  his 
own  objectives  and  oculars. 

Xonntin^  with  Balaam. — In  <  Science  Gossip '  for  Jnne,  a  corre- 
spondent, Mr.  C.  L.  Jackson,  thinks  that  Mr.  F.  ^tton  (a  distinguished 
authority)  is  quite  wrong  in  saying  the  most  important  condition  in 
noanting  with  balsam  is  to  keep  the  balsam  free  fr«m  chloroform. 
Until  he  began  to  use  chloroform  very  fr«ely  in  the  different  prooesses 
of  moonting  with  balsam,  he  could  nutke  very  little  progress.  Mr. 
Kitton's  plan  he  found  very  troublesome,  and  to  reflult  in  many 
fiulnieB.    His  own  plan  is  to  mix  chloroform  with  the  balsam  nntil  it 
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is  snfficiently  fluid  to  drop  nicely  from  ihe  neck  of  an  ounce  viaL  He 
prepares  the  objects  in  the  usual  way,  soaks  them  in  toipentine  from 
a  few  minutes  to  seyeral  weeks,  according  to  the  nature  of  the  object, 
then  places  them  on  the  slide,  drops  the  balsam  on,  covers  with  snudl 
round  glass,  and  sets  aside  for  some  days ;  by  the  end  of  this  time, 
which  varies  according  to  the  nature  of  &e  object,  all  the  air-bubblei 
will  have  made  their  way  from  under  the  glass,  unless  actually  en- 
closed in  the  substance  of  the  object,  which  indicates  either  too  short 
time  in  the  turpentine,  or,  in  some  cases,  the  absolute  need  for  the  iifle 
of  an  air-pump.  The  slides  can  be  left  in  this  state  until  these  are 
sufficient  to  bake,  which  he  manages  in  the  following  way : — He  has  a 
tin  or  copper  box  12  inches  square  by  2^^  inches  deep,  flat  on  the  top: 
this  holds  three  dozen  slides.  He  fills  the  box  with  water,  places  the 
slides  on  the  top,  and  on  each  a  flat  bullet  or  large  shot.  He  then 
puts  a  gaslight  under  the  box,  and  keeps  the  water  nearly  boiling  for 
about  forty-eight  hours:  the  slides  will  then  be  sufliciently  bcJced, 
and  may  be  cleaned  and  finished  off  by  putting  a  ring  of  black  or 
other  varnish  round  the  edge  of  the  glass  circle.  He  found  the  nse 
of  the  spring  clips  very  objectionable,*  as  he  was  always  getting  too 
much  or  too  little  pressure  on  his  slides ;  but  by  having  various  siies 
of  bullets  and  shot,  he  can  put  just  the  weight  he  requires  on  each 
slide.  The  bullets  are  flattened  by  striking  them  with  a  hammer. 
This  process  prevents  all  possibility  of  getting  the  balsam  to  the 
boiling  point,  and  at  the  same  time  gives  as  much  heat  as  is  required. 
He  has  exchanged  many  slides  with  correspondents,  who  have,  with- 
out exception,  expressed  a  very  favourable  opinion  of  them.  He 
should  say  that,  if  the  object  is  very  thick,  and  consequently  the 
balsam  thick  round  it,  it  should  bake  rather  longer.  The  two  funnels 
are  merely  to  allow  of  the  expansion  and  contraction  of  the  water  u 
the  heat  varies.  His  objections  to  Mr.  Kitten's  plan  (though  in  his 
hands,  no  doubt,  through  practice  it  is  successful)  are  that  air,  if  it 
gets  in,  wiU  bo  difficult  to  get  out,  instead  of  going  out  itself,  as  in  his 
plan ;  that  it  affords  no  opportunity  of  carefully  examining  the  object 
when  on  the  glass  to  remove  any  dust  or  hairs ;  that  the  wire  clip 
will  often  crush  a  valuable  object,  or  not  subject  a  strong  object  to 
sufficient  pressure,  and  that  the  sUde  will  sometimes  get  too  hot  over 
the  lamp  and  spoil  all  the  work. 
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Erbatum  in  Mr.  Tolles'  Abticjlb  in  May  Nuhbbb. 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal  J 

Sir, — In  your  Journal  for  May  last,  p.  213,  thero  is  an  error. 
Fourth  line  from  the  top,  for  "  closest "  read  "  At  dosed,  to  the  extent 
of  one-half  of  its  whole  adjustment." 

Bespectfully  yours, 

BOBT.   B.   TOLLBL 
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Hb.  Beuel  (noi  BEfiKL)  Keith. 

To  the  Editw  of  the  ' Monthly  MicroKopiad  Journal* 

WlB    DlFABTHEm'.    SriUIEON-GEIIEKAL'i    OtTICI, 

Db.  H.  LaWBON.  Wabbdjuton,  D.C„  June  17,  1873. 

Sir, — la  m;  artiole  on  the  "Aperture  of  Object-glMsos "  in  Uie 
Jnne  number,  1117  friend  Mr.  Beuel  Koith,  of  Oeorgetovra,  appears 
as  Benel  EeiUi.  I  Bnppoae  my  MS.  was  not  snfficientljr  plain,  bat  beg 
that  this  correction  may  be  made  in  your  next. 

Very  respectfully  yours, 

J.  J.  Woodward, 

U.  3.  Army. 

Mk.  Tou.Ea'  Objective" 

Was  Defahtuent,  Bubgeo)(-Genebai.'h  Officb, 
Dk.  HeNBT  LaWBON.  Wabhinqton,  D.C,  May  19,  1873. 

Dear  Sir, — Since  sending  my  paper  on  "Angular  Aperture,"  Mr. 
ToIIes  has  Eent  me  the  Voth  measured  by  Hr.  Wonham.  (See 
'Uonthly  Microscopical  Journal,'  January,  1873,  p.  29.)  Measured 
by  the  method  mentioned  in  my  paper,  I  get  a  bulwm  angle  of  70°  at 
the  open  point,  and  84°  when  the  lenses  are  closed  to  the  point  of  moxi- 
aMint  angU,  which  is  reached  some  time  before  the  screw  collar  is  fully 
closed.  Unlike  Mr.  Wenham  I  find  this  glass  performs  admirably  at 
the  point  of  maiimnm  angle  provided  the  eouering  glan  \»  thick  enough. 
I  tested  it  on  Qrammatophora  mhtiliaaima  in  balsam  under  a  cover  -^ft\i 
of  an  inch  thick,  and  obtained  what  I  am  obliged  to  call  admirable 
definition.  My  friend  Mr.  Wenham  must  surely  have  used  too  thin  a 
cover'  for  the  position  of  maiimnm  angle,  or  he  could  not  have  arrived 
at  the  conclusions  expressed  in  his  note. 

I  have  the  honour  to  be,  very  rcspectfdily. 
Your  obedient  servant, 

J.   J.  WOODWABD, 

Aisittfml-Svrgeon  U.3.A. 

Ikexpebibhobd  Abtibts  v.  Experienced  Omeb. 

To  tht  Editor  (^  the  'Monthly  Microscopical  Journal.' 

78,  Kino  William  Btdbet,  E.G.,  July  3, 1873. 
81B, — In  the  current  number  of  the  Journal,  in  Dr.  Pigott's  paper 
OD  "  High-power  Definition,"  page  21,  the  following  sentence  appears : 
"  The  Rawing  then  taken  by  a  lady  of  talent,  unaeeiulomed  to  the 
mieroicope,  was  everything  I  could  desire."  This  idea  has  been  intro- 
duced repeatedly  by  the  author,  both  in  his  written  and  spoken  com- 
munications ;  and  as  the  following  quotation  appears  apposite,  I 
Tentore  to  bespeak  attention  to  it : — 

•  TbU  letter  waa  roceired  about  the  3rd  of  June,  and  bLodM  havo  appeam) 
in  the  Jul]' ntDnber  of  this  Journal  bnd  we  thought  for  a  moment  that  Col.  Wood- 
ward inteaded  it  for  publioatioD.  We  havo  iinco  heard  from  Col.  Woodward,  in 
answer  to  a  oommunicalion  of  our  own,  who  exprosBea  his  Burprlw)  at  iti  absence 
hwa  the  Julynimiber.  We  therefore,  with  many  apologies,  insert  it  in  tbo  piesont 
Journal. 
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"  It  is  supposed  that  nothing  more  is  requisite  for  microeoopical 
investigation  than  a  good  instrument  and  an  object,  and  that  it  is  only 
necessary  to  keep  the  eye  over  the  eye-pieoe,  in  order  to  he  a»  fait. 
Link  expresses  this  opinion  in  the  preface  to  his  phytotomical 
plates: — 'I  have  generally  left  the  observations  altogether  to  my 
artist,  Herr  Schmidt ;  and  the  unprejudiced  mind  of  this  observer,  who 
is  totally  unacquainted  with  any  of  the  theories  of  botany,  guarantees 
the  correctness  of  the  drawings.'  The  result  of  such  absurdity  is,  tbii 
Link's  phytotomical  plates  are  perfectly  useless ;  and  in  spite  of  his 
celebrated  name,  we  are  compelled  to  warn  every  beginner  from  using 
them,  in  order  that  he  may  not  be  confosed  by  £EJse  views.  Link 
might  just  as  well  have  asked  a  child  about  the  apparent  distance  of 
the  moon,  expecting  a  correct  opinion  on  account  of  the  child's  unpre- 
judiced views." — Schleiden's  *  iSrinciples  of  Scientific  Botany,'  London, 
1849,  p.  584. 

I  should  not  have  quoted  the  above,  but  for  Dr.  Pigott's  evident 
fondness  for  inexperienced  vertw  practised  workers,  to  confirm  his 
views. 

I  am,  Sir,  your  obedient  servant, 

B.  Datdab  Jaokbov. 

The  Woodwabd,  Tolles,  and  Wenham  Coktboyebst. 

To  the  Editor  of  the  '  Monthly  MicroBoopical  JoumaiJ 

Sib, — When  Col.  Woodward's  paper  appeared  in  your  Journal,  I 
wrote  ihe  following  paragraphs  as  a  commentary ;  but  I  deferred  f(ff- 
warding  them,  that  Mr.  Wenham,  who  was  principally  concerned, 
might  in  the  first  place  answer  for  himself;  and  in  part  also  from 
knowing  that  substantially  my  observations  must  coincide  with  hia 
As,  however,  I  purpose  making  a  subsequent  conamunication  on  t 
more  advanced  part  of  the  subject,  I  now  forward  my  observations  tt 
made  from  my  own  point  of  view,  so  that  it  may  be  unneoessaiy  to 
recur  to  this  controversy  in  any  future  communication. 

There  are  no  errors,  scientifically  speaking,  in  CoL  Woodward's 
paper,  at  least  such  as  to  require  notice.  And  as  his  eicperiments  con- 
firm the  results  predicted  by  theory,  and  already  verified  in  London, 
it  may  be  hoped  that  we  have  now  heard  the  last  of  this  strange 
controversy. 

But  there  is  a  serious  error  of  an  historical  or  statistical  kind  whidi 
cannot  be  passed  without  notice.  Although  an  "  object-glass  "  does  not 
and  cannot  give  more  than  the  specified  aperture,  yet  it  is  possible  to 
construct  an  optical  machine  by  which  an  indefinitely  larger  angle  may 
be  extracted.  By  a  misapprehension  which  it  is  not  very  easy  to  aoooimt 
for.  Col.  Woodward,  and  the  two  friends  who  were  <Mdled  in  by  him, 
imagine  that  this  latter  fSsMst  was  unknovm  to  Mr.  Wenham  and  to  myself; 
and  that  the  announcement  of  it  will  come  upon  us  as  a  surprise.  But 
nothing  could  be  wider  of  the  truth.  The  construction  which  they  think 
new  is  old,  well  known  here  and  familiar  years  ago — ^in  fnc%  a  mem 
commonplace.  But  it  had  nothing  to  do  with  the  question  in  dispnteu 
This  question  concerned  not  "  possible "  constructions,  bat  ot^jeot- 
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Mses  011I7.  It  was  restricted  to  these  hj  its  very  terms.  Is  tbe 
lows  Miperioritj  of  immersion-glABses  dee  to  tbeir  greater  uigle? 
tu8  was  the  qnostion  proposed.  To  this  it  wm  answered — the 
use  is  Bertsinly  not  the  greater  angle ;  for  the  angle  is  not  greater, 
it  coofimed  necesearily  within  the  self-same  limits.  On  this  point 
roe  WM  joined ;  Mr.  Tolles  decUriog  that,  whatever  theory  might 
f ,  as  a  matter  of  fact  his  own  glaAses  could  have  aad  did  hare 
mnoh  wider  angle.  In  token  of  nhtch  he  finallv  selected  one  of 
ese  glasses  to  be  tested,  the  whole  issue  being  sb^ed  on  the  result, 
his  was  the  qaestion,  the  on\j  qneBtion,  in  controTersy.  There  was 
I  naisnnderstanding  about  it  on  either  side,  for  the  glass  selected  and 
nt  wsa  an  objeet-gltut.  It  was  tested,  as  we  all  know;  first  iu 
Qgland,  then  "  on  appeal"  in  America,  with  the  restilts  whioh  like- 
ise  we  now  all  know. 

Id  course  of  the  discussion,  however,  Mr.  Tolles  did,  do  doubt, 
trodnce,  as  a  kind  of  "  second  string,"  the  possibility  of  the  optical 
oohine  referred  to  having  an  extra  hemisphere,  which  he  afterwards 
It  together.  But  on  this  siibjeot  there  never  was  for  a  moment  any 
introversy.  When  introduced,  I  at  once  pointed  out  that  this, 
ough  manifestly  posRible,  was  nothing  to  the  present  question, 
nd  Mr.  Wenham  added,  that  not  only  was  it  not  the  question,  but 
At  the  construction,  snch  as  it  was,  was  his  own,  published  by  him 
any  years  ago,  and  practically  carried  out  for  the  very  purpose  of 
sting  the  effect  of  the  increased  aperture  bo  ubtainod  ;  iu  testimony 
'  which  he  reprinted  his  paper  iu  the  January  number  of  this  Journal, 
here  it  may  now  be  read.  Yet,  notwithstanding  this  double  pub- 
cation,  by  a  curious  inversion  of  the  fiicts  he  has  been  credited  with 
inorance  of  bis  own  inventioD ;  while  Mr.  Tolles,  assuming  the  morit 
'  the  idea  to  himself,  finds  bis  claim  allowed,  as  Clcon,  in  Tke 
nighU,  threw  out  his  rival  by  taking  the  coke  the  other  man  had 
leaded,  and  serving  it  up  as  bis  own  :^ 

iraj'oupyAra.'rd  vtgs  vafvBpafAi/w  &^aprdirat 
alnhs  wapieiiKi  ri)y  in'  inoB  fLtnayiiini»' 

he  coDBtruction  produced  by  Mr.  TollcB  diSers  iu  no  way  tiom  the 
iher,  except  that  the  extra  hemisphere,  which  was  formerly  loft 
urttoched,  he  disguises  by  cementing  it  to  the  front  of  the  object-glass. 

WLen,  therefore.  Dr.  Woodward  writes  that  Mr,  Wenham  has 
overlooked  the  possible  cose,"  I  can  only  account  for  the  mistake 
'.  this  most  eminent  microscopist,  by  supposing  that  he  has  inad- 
srtently  omitted  to  read  the  article  in  the  January  Aumber. 

Bach  a  structure — should  it  ever  come  into  common  use,  which  is 
>t  likely — will  uot  be  an  "  object-glass  "  in  the  ordinary  scbbo  of  the 
ord.  To  call  it  on  objective  "  of  four  systems  "  is  a  misuse  of  language, 
MWDse  it  implies  a  false  idea  of  its  stmcture.  It  implies  that  the 
nr  systems  ore  systems  in  the  same  sense  of  the  t«rm,  which  is  not 
Tie.  A  one-inch,  e.  g.,  has  two  systems ;  and  in  the  very  same  sense 
'  the  word  a  quarter  has  three,  because  the  third  system  while  cor- 
icting  the  action  of  the  front  leaves  the  conditions  of  vision  exactly 
le  same.  And  in  this  way  wo  might  have,  if  necessary,  a  dozen  cor- 
lotive  systems  behind  these.  But  here  the  fourth  "  system  "  is  not  a 
VOL.  X.  I 
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system  in  this  sense  at  all.  It  is  placed  in  £ront  of  an  already  perfect 
object-glass,  and  thus  destroys  the  previous  conditioiiB  of  fision ;  for 
example,  its  property  of  seeing  objects  in  air  or  f»  foaato.  Whether 
united  or  kept  in  two  parts,  the  straotore  will  still  be  simply  an 
objective  jpLus  a  hemisphere  in  front. 

It  is  to  be  observed  that  the  results  of  this  discussion  are  entirely 
negative.  The  question  as  to  what  is  the  cause  of  the  superiori^ 
observed  in  immersion  glasses  has  been  answered  only  so  fax  as  con- 
cerns what  is  not  the  cause.  At  first  it  had  been  assumed,  by  a  curious 
oversight  in  theory,  that  these  glasses  were  exempt  from  the  reduced 
angle  of  dry  glasses ;  and  that  their  indefinitely  wider  angle  accounted 
for  the  difference.  That  both  are  reduced  is  the  point  which  it  has 
required  so  much  discussion  to  establish.  Now  that  such  easy  methods 
have  been  invented  for  the  measurements,  anyone  can  verify  them  fw 
himself.  For  all  really  useful  purposes  a  rough  measurement  is  quite 
sufficient.  A  few  degrees  either  way  would  not  be  of  the  sli^teet 
consequence,  as  these,  even  supposing  them  real  and  not  appaie&ti 
could  have  no  efifect  in  accounting  for  the  difference  of  performance. 
The  real  question  remains — what  is  the  cause  of  this  observed  differ- 
ence, and  how  far  on  optical  principles  can  we  account  for  it.  On 
this  question — a  much  more  difficult  one — I  purpose  offering  the 
results  of  my  investigations  in  a  future  paper. 

Tour  obedient  servant, 
S.  LssLis  Brakst. 

The  Use  of  the  "Aquatic  Nozzle." 

To  the  Editor  of  the  '  Monthly  Microscopical  Journal,'' 

PENNSTiiVANiA  Pabk,  nbab  Exxtbb,  July  12, 1873. 

Sib, — I  have  long  watched  what  is  expressively  called  **  the  batUe 
of  the  glasses  ;**  but  it  appears  to  me  that  one  very  decided  recom- 
mendation of  the  new  (immersion)  mode  of  using  the  highest  powere, 
has  not,  as  yet,  been  distinctly  stated. 

It  is  as  follows : — 

For  many  years  past  the  makers  have  been  working  up  the  "  angle" 
of  achromatic  objectives  higher  and  higher;  because  the  increased 
angle  was  supposed  to  have  certain  advantages ;  whioh  may  be  the 
case.  It  has,  however,  one  very  great  disadvantage,  which  is  that  is 
the  angle  is  tncreased,  the  focal  distance  is  clecreased  ;  thus  rendering 
it  impossible  to  focus  an  object,  unless  the  covering  glass  is  cf  fthti 
exquisite  thinness  which  the  *'  preparers "  are  not  always  sufificientlj 
attentive  to  use. 

Hence  the  late  Judge  Tyrrell,  the  inventor  of  the  first  "  finder," 
and  who  was  a  very  intimate  friend  of  mine,  when  I  told  him,  many 
years  ago,  that  I  had  a  sixteenth  to  show  him,  expressed  surprise^  flay- 
ing, **  A  sixteenth  I  I  never  yet  saw  one  that  was  usable ! " 

I  soon,  however,  convinced  him  he  was  '^  taking  the  thing  by  the 
wrong  handle,*'  as  the  saying  is ;  and  that  he  ought  to  say  he  had  neyer 
yet  seen  objects  prepared  with  sufficiently  thin  glass  to  enable  the  six- 
teenth to  reach  them.     When  that  is  the  case,  a  sixteenth  is  just  as 
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^  Dsable  **  as  an  inch,  &c.  But  to  continne.  In  process  of  time  a 
great  improvement  was  announced  in  the  said  ^th ;  and  as  I  always 
wish  to  keep  np  with  the  "  inarch  of  improvement,"  I  accordingly 
ordered  one  of  the  '^  last  improved,"  which  was  extolled  as  having 
an  angle  of  175^  I 

Well,  I  found  it  did  "  perform  "  beautifully  upon  all  that  it  could 
re<ich :  but,  alas  !  I  had  the  mortification  to  find  that  about  half  of  my 
extensive  collection  of  DiatomacesB  were  thrown  out  of  use,  as  feur  as 
this  tremendous  175^  was  concerned :  and  it  became  necessary  to  Ml 
back  upon  the  old  and  more  moderately  angled  glass. 

Consequently,  all  my  high-power  objects  have  long  been  labelled 
•jlyth  and  O.  -^l^th ;  the  latter  implying  old  sixteenth. 

Things  were  in  this  state  when  the  new  *'  aquatic  nozzle "  was 
invented ;  and  on  having  one  of  them  adapted  to  my  new  ^^th  I  had 
the  pleasure  of  finding  that  the  new  mode  not  only  brought  out  the 
diatoms  with  much  more  brilliancy,  and  also  considerably  greater  am- 
plification (converting  a  ^th  into  about  ^^th),  but,  best  of  all,  it  so 
much  elongates  the  focal  distance,  that  all  my  0.  ^th  objects  became 
perfectly  usable,  and  much  better  seen  than  formerly. 

Thinking  the  simple  fact  now  stated  may  possibly  be  of  use  to 
others  who  have  "  unusable  "  sixteenths,  I  have  ventured  to  send  you 
this  letter;  and  am,  Sir, 

Yours  very  respectfully, 

Henbt  TJ.  Janson. 
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Medioal  Micbosoopigal  Sooiett. 

The  fifth  ordinary  meeting  of  the  above  Society  was  held  at  the 
Boyal  Westminster  Ophthalmic  Hospital  on  May  16th,  at  8  p.m.; 
Jabez  Hogg,  Esq.,  President,  in  the  chair. 

The  minutes  of  the  last  meeting  having  been  read,  and  the  names 
<yf  gentlemen  proposed  as  members  having  been  announced,  Mr.  Atkin- 
son read  a  paper  on  ^  The  Preparation  of  the  Brain  and  Spinal  Cord 
tot  Microscopical  Examination,"  which  will  be  found  in  full  at  p.  27. 

In  the  discussion  which  followed,  the  President  considered  that 
toft  staining,  Beale's  carmine  solution  dilated  fourteen  times  with 
WEter  was  strong  enough,  and  preferred  rosaniline  and  logwood  for 
irtaining.  The  use  of  spring-dips  in  mounting  increased  the  chance  of 
•ir-bubbles. 

Mr.  White  thought  bubbles  might  be  avoided  by  using  balsam 
dissolved  in  chloroform. 

Br.  Pritchard  agreed  with  Mr.  White.  Before  dissolving  the  balsam 
in  chloroform  he  dried  the  former  at  a  temperature  of  2(Kr  Fahr. 

Mr.  Paul  was  in  the  habit  of  placing  his  chromic  add  specimens 
in  glycerine  to  render  them  still  harder. 

Mr.  Needham  used  the  carmine  solution  reduced  to  one-fourth  its 
sbength :  it  stained  best  after  being  made  three  weeks. 

i2 


102  PBOOEEDINaS   OF  SOOIBTIBB. 

Mr.  Qroves  preferred  blowing  throagh  a  pipette  upon  the  specimen 
for  cleaning  it,  to  using  the  camers-hair  pencil. 

Mr.  Atkinson,  in  reply,  had  found  the  carmine  solution  diluted 
seven  times  with  water  too  weak.  He  thought  rosaniline  not  a  per- 
manent colour.  In  his  carmine  solution  he  retained  as  much  anmKHiia 
free  as  possible,  while  spring-dips  he  thought  useful  in  dislodging  air- 
bubbles. 

Dr.  Osier  then  read  a  paper  upon  ^  The  Action  of  certain  Ba- 
agents — Atropia,  Physostigma,  and  Curare — on  the  Colourless  Blood 
Corpuscles." 

The  reagents  made  use  of  were,  a  fresh  solution  of  sulphate  of 
atropia,  a  fresh  solution  of  sulphate  of  physostigma,  1  per  cent,  strength, 
and  a  rather  stronger  solution  of  curare ;  a  ^  per  cent,  saline  solution  wbs 
used  to  dissolve  them.  In  the  case  of  newt*B  or  frog's  blood,  about 
four  times  as  much  reagent  as  blood  was  made  use  of,  while  for  humin 
blood  the  proportion  of  reagent  to  blood  was  5  :  1.  The  specimens 
were  examined  on  a  Strieker's  stage  at  a  temperature  of  39°  C.  The 
experiments  were  undertaken  to  show,  if  possible,  in  the  cozpdsokB 
the  antagonism  between  the  reagents,  which  had  been  already  demoo- 
strated  by  Dr.  Fraser. 

A  solution  of  1  part  of  sulphate  of  atropia  to  2000  of  water  aUon 
the  normal  amoeboid  movements  of  the  corpuscles,  while  a  1  to  3  per 
cent,  solution  definitely  alters  the  form  and  structure  of  their  pro- 
cesses ;  for  it  is  in  these  that  the  changes  noticed  lie.  Grenerally  in 
about  ten  minutes  the  corpuscle  is  seen  to  throw  out  processes,  bad- 
like, long  and  thin,  or  tuberous ;  the  number  of  processes  being  indi- 
rectly as  their  size,  while  the  outline  of  the  corpuscles  may  change 
two  or  throe  times  in  a  minute.  Sometimes  the  processes  are  re- 
tracted, but  not  always,  and  they  may  remain  without  any  change 
of  shape,  while  some  corpuscles  in  the  field  never  alter  nor  move  it 
all :  all,  however,  retain  their  spherical  form.  The  processes  are 
mostly  hyaline,  but  sometimes  granular,  and  have  a  sharply-defined 
line  where  they  join  the  body  of  the  corpuscle;  a  fusion  of  the 
granules  they  contain  may  restore  their  original  transparency.  The 
phenomena  described  do  not  always  occur  upon  the  addition  of  the 
reagent,  being  sometimes  more  evident  than  at  others. 

A  number  of  experiments  were  here  narrated  in  detail,  but  of 
which  it  is  impossible  to  give  an  abstract,  showing  the  action  of 
atropine  on  the  corpuscles ;  but  the  result  was  to  the  effect  that  all 
motion  ceased  in  tihe  corpuscles,  on  the  application  of  the  reagent, 
sooner  in  the  blood  of  the  newt  and  frog  than  in  that  of  man,  and 
sooner  also  the  stronger  the  solution  used. 

The  blood  of  frogs  and  newts  poisoned  with  atropine  showfi 
normal  amoeboid  movements  without  any  modification  wnaterer. 

The  action  of  physostigma  is  somewhat  different.  A  solutioD  of 
the  strength  of  1  to  800  of  water  allows  the  normal  movements  of  tht 
white  corpuscles.  A  solution  of  1  to  1000  of  wat^  stope  all  motion 
in  two  hours ;  while  one  of  a  strength  1  to  300  of  water,  all  but  com- 
pletely prevents  the  formation  of  processes,  and  causes  the  movement 
to  be  of  an  undulating  and  heaving  character ;  a  rather  stronger  solu- 
tion produces  changes  the  same  as  atropia.     As  a  rule,  less  ocHpusdet 
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ftre  ft&ected  b;  «  fpvea  Mnoont  of  the  reagont  than  in  the  caso  of 
atropift. 

The  red  oorpnacleB  are  changed  by  a  I  to  2  per  cent  soIatioQ  of 
the  reagents ;  their  snrfacee  become  irr^uhu',  &om  inrolntions  and 
cnppinga  of  &e  anrface  ;  bat  scarcely  two  corposcles  are  affected  alike. 

The  explanation  of  the  changes  above  mentioaed  is  difficult :  that 
they  are  of  a  vital  natnre  seems  certain;  the  hyaline  procossee 
atiougly  reminding  the  observer  of  some  of  the  Peendopods  in  the 
Bhi>opod».  The  nonnal  prolongations  of  a  white  corpuscle  are 
formed  of  its  hyaline  anbatance  (protoplasm),  together  with  the 
grutnlea  it  oontaina:  but  these  resulting  from  the  application  of 
atropia  and  physostigma  are  free  from  granalea:  similar  processes 
can  be  seen  in  the  yolk  spherules  of  the  Batrachia.  The  result  of 
them  experiments  would  show  that  no  antagonism  exjsta  between 
atropia  and  physostigma,  at  least  as  far  as  their  action  on  blood 
oorposdea  is  concerned  :  and  in  proof  of  this,  blood  treated  with  the 
reagents  mixed  showed  just  the  some  changes  as  when  nsed  sepa- 
rately. 

Experiments  to  show  the  action  of  cnrare  upon  blood  corpnscles 
produced  only  negative  resnlts ;  the  normal  movements  going  on  as 
tuaal :  yet  where  a  i  per  cent,  solution  was  tised  these  oettsod  in  ton 
minates. 

The  President  remarked  that  such  observations  as  Dr.  Osier's 
might  increase  ear  knowledge  of  the  action  of  dimgs;  and  referred 
Imefly  to  the  microecopie  observations  made  recently  on  blood  cor- 
puscles in  syphilis. 

Dr.  Payne  then  read  a  paper  "On  Certain  Points  in  the  Histology 
of  the  Omentum." 

The  fenestrated  portion  of  the  human  omentum  consists  of  fibrous 
buida  or  tisbecalffi,  in  which  are  embedded  connective-tissue  cor- 
pnscles, and  on  which  is  spread  a  continuous  and  most  uniform  layer 
of  endothelial  plates :  it  is  with  the  latter  that  the  present  notice  is 
ooncemod.  The  best  mode  of  examining  them,  that  of  staining  with 
■ilTer,  is  generally  inapplicable  in  the  human  subject  in  consequence 
ot  the  time  whit^  elapses  before  examination  is  possible,  but  the 
itmotnres  can  be  very  well  seen  either  without  any  reagent  at  all  or 
after  staining  with  carmine.  The  attention  of  the  author  of  the 
pcper  was  first  drawn  to  the  subject  on  examining  the  omentum  in 
pCKflons  dying  of  acute  tuberculosis,  with  miliary  tubercles  in  the 
pentonienm.  In  these  cases  were  found,  around  the  tnberoles,  epi- 
thelial cells  in  various  phases  of  change :  some  with  nuclei,  some 
almost  divided  so  as  to  show  two  cells,  and  some  groups  of  cells,  the 
■hapnn  of  which  showed  they  had  been  produced  by  cell  division  or 
mnftipllmtion.  These  have  been  described  by  several  authors  (Rind- 
fleisofa,  Kundrat,  &c.)  as  showing  the  origin  of  tuberole.  There  were 
alw)  Been  large  compound  cells,  like  "  myeloid  or  giant  cells,"  and 
■nail  mntwnn  of  adenoid  tissue. 

Similar  proliferative  changes  are  seen  in  acute  inflammation,  and 
the  appearances  in  the  neighbourhood  of  small  cancerous  growths  are 
likewise  very  similar.  In  the  one  cose  they  have  been  recognized  as 
»  ■ooree  of  pas  oells ;  in  the  other,  of  new  cancerous  growth. 
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The  important  &ot,  however,  is  that  appearances  just  like  those 
described  above  may  be  found  in  the  normal  omentmn,  viz,  evidences 
of  cell  proliferation,  many  nncleated  or  giant  cells  and  masses  of  ade> 
noid  tissue.  It  appears  then  that  the  morbid  changes  that  accompany 
inflammation  (as  well  as  the  formation  of  tubercle)  are  not  only  essen- 
tially alike,  but  are  identical  with  processes  that  are  always  going  on 
in  the  omentum,  and  not  indicative  of  any  special  disease. 

The  inflammatory  changes  or  those  dT  specific  diseases  differ  from 
the  normal  chiefly  in  their  greater  abundance  and  activity,  and  are 
doubtless  simply  due  to  hypenemia  and  consequent  increased  nutri- 
tion. It  is  probable  that  appearances,  which  are  strictly  normal, 
have  sometimes  been  described  as  those  of  disease. 

In  consequence  of  the  late  hour  no  discussion  followed. 

The  President,  having  announced  the  next  meeting  for  June  20tli, 
at  8  P.M.,  the  meeting  resolved  itself  into  a  conversasdone. 


The  sixth  ordinary  meeting  of  the  above  Society  was  held  at  the 
Boyal  Westminster  Ophthalmic  Hospital,  on  June  19th,  at  8  p.m. — 
Jabez  Hogg,  Esq.,  President,  in  the  chair. 

The  minutes  of  the  last  meeting  having  been  read,  the  President 
read  a  paper  on  the  "Histological  Difference  between  Croup  and 
Diphtheria."     The  paper  is  published  in  full  at  p.  78. 

In  the  discussion  iSmlI  followed.  Dr.  Pritchard  considered  that  the 
presence  of  the  Otdium  albicans  in  diphtheritic  membrane  indicated 
only  a  deteriorated  condition  of  the  blood,  as  it  was  to  be  found  at 
times  in  cases  of  blood  poisoning.  He  also  thought  that  inclusion  of 
the  nerve  fibrils  in  a  mass  of  inflammatory  tissue  scarcely  sufficient  to 
explain  the  paralysis  of  diphtheria. 

Dr.  Bruce,  in  cases  of  croup  that  he  had  examined,  had  never 
found  epithelium  in  the  membranous  exudation,  as  Mr.  Hogg  had 
described ;  but  had  observed  infiltration  of  the  sub-mucous  connectiYe 
tissue  with  exudation  cells. 

Mr.  Gk)lding  Bird  agreed  with  the  last  speaker  as  to  the  presence 
of  exudation  cells  (white  blood  corpuscles)  in  the  croup  membrane ; 
and  these  he  had  noticed  arranged  in  a  linear  manner  of  two  or  three 
deep  between  the  corrugations  of  the  apparently  structureless  mem- 
brane.    He  had  never  noticed  epithelium. 

The  President,  in  reply,  stated  that  his  specimens  had  been  chiefly 
obtained  from  patients  by  means  of  emetics,  and  .was  almost  inclined 
to  agree  with  a  member  who  had  stated  that  another  epidemic  of 
diphtheria  was  needed  before  the  histological  differences  between 
croup  and  diphtheria  were  fully  understood.  He  thought  the  para- 
lysis of  the  latter  affection  owing  to  disintegration  of  the  nerve  fibrils, 
and  not  to  pressure.    . 

The  meeting  then  resolved  itself  into  a  conversasdone.  The  Pre- 
sident exhibited  specimens  of  croup  and  diphtheritio  memtauies, 
illustrative  of  his  paper. 
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I. — On  Orffanie  Bodia  in  Fire  Opal. 

By  Hbnby  J.  Slack,  P.G.S.,  Sec.  E.M.S. 

ITahm  at  read  befart  the  Rotal  Micbobcopical  Society.) 

Plats  XXVLL  (Lover  portiou). 

Sons  time  mnce  I  was  indebted  to  W.  Q.  Lettsom,  Eeq.,  for  a  slice 

of  fire  opal  &om  Zimapan,  in  the  centre  of  the  N'orthem  Mining 

District  of  Mexico,  in  which  he  told  me  I  ehoold  find  a  nomber  of 

crjstala  and  other  cnrions  bodiee. 

The  crystals  were  scattered  abont  in  varions  poeitdons,  and  were 
most  numerous  in  portions  of  the  shde  that  did  not  contain  many 
organic-looking  objects.  I  am  told  they  have  been  recognized  as 
IWaimiVfl.  They  are,  as  Figs.  7  and  8,  PI.  XXVII.,  show,  hexagonal, 
and,  according  to  Von  Bath's  analyses,  Tridimite  is  composed  of 
fdhca  with  a  httle  oxyd  of  iron,  alumina,  and  magnesia.  The  fol- 
lowing closely-corresponding  analyses  are  taken  from  Poggendorff"* 
Annaim :  ■ — 

SilicBBCid         Se-l         ..         95-3 

Ferric  oz;d       1-9  11 

Alamina  and  magnesift ' . .  1'3         ..  I'S 


The  Opal  dice  exhibited  several  cracks  and  flaws,  readily  dis- 
tingniabable  with  almost  any  illumination,  but  there  were  numbers 
of  objects,  sometimes  scattered  irregularly  and  sometimes  grouped 
If^ether,  that  did  not  present  either  aspect,  but  which  might  be 
taken  for  minute  reins  filled  with  a  whitish  materiaU  Most  of  the 
aggregations  had  a  more  or  less  cylindrical  appearance,  such  as 
might  be  imitated  by  drawing  a  number  of  curyed  hnea  at  approxi- 
mately equal  distances,  and  Tearing  irregular  gape  at  the  bottom. 
Theee  might  hare  been  taken  for  purely  mineral  formations,  and 
indeed  were  so  by  some  experienced  mineralogists ;  but  in  pu^s  a 
more  organic  character  could  be  noticed,  and  by  diligent  search 
throughout  ^e  slide  and  comparison  of  rarious  objects,  it  appeared 
that  the  complex  and  unintalhgible  forms  were  composed  of  omipler 
ones,  more  or  lees  injured  and  crushed  together.  Fig.  1  reprcBents 
•  cuiT..  1868,  pp,  *37  4M. 
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one  of  several  specimens  isolated  from  others,  and  in  which  an 
organic  structxire  will  scarcely  be  denied.  It  will  be  seen  that  a 
number  of  branches  spring  from  a  slender  upright  stem,  nsuallj 
exactly  opposite,  but  occasionally  alternate.  At  the  point  from 
whence  these  branches  spring  tliere  is  a  sUght  thickening  of  the 
stem,  scarcely  amounting  to  a  knot,  and  no  positive  structure  of 
any  kind  can  be  discerned  either  in  branches  or  stem.  In  examin- 
ing the  sUde,  whole  branches  and  fragments  were  frequently  seen 
separate  from  any  stems,  and  in  some  of  the  compound  masses  the 
stems  were  often  wanting  in  places,  or  too  indistinct  for  certain 
vision.    Fig.  1,  Plate  XXVII.,  is  magnified  about  300. 

Another  formation,  as  shown  in  Fig.  2,  has  a  decidedly  organic 
aspect.  It  is  a  stem  with  short  hair-1^  branches  in  more  or  len 
confusion,  x  90.  Fig.  8  is  an  exceedingly  dehcate  formation,  like 
a  slender  feathered  shaft,  x  160. 

Fig.  4  represents  a  double  spiral,  but  this  could  not  be  seen 
sufficiently  well  to  be  quite  certain  of  the  real  shape,  x  160. 

Fig.  5  represents  one  of  many  threads  of  various  lengths  with  a 
spiral  twist,  x  160. 

Fig.  1  must  not  be  taken  as  representing  a  complete  object;  it 
is  only  a  portion  of  a  much  longer  one,  and  ube  slide  gave  no  certab 
indications  of  how  great  the  full  length  of  this  and  oiher  objecto 
might  be.  In  point  of  size  Fig.  1  occupies  a  mean  place,  some 
similar  objects  being  twice  as  big,  and  others  much  less. 

To  the  question.  What  are  these  things  ?  the  writer  is  not  in  a 
position  to  give  any  determinate  answer.  Their  aspect  is  that  of 
minute  vegetable  fossils,  possibly  Algte,  but  this  is  merely  eonjee- 
tural.  The  object  of  submitting  tlm  paper  to  the  Sodel^  is  to 
draw  the  att^tion  of  others  who  may  have  opp^nrtumties  of 
observing  slices  of  fire  opal  from  Mexico  or  elsewhere,  to  tiie 
probabiUty  of  their  discovenng  objects  similar  or  diverse,  but  wbiA 
may  throw  further  Ught  on  the  subject.  It  has  been  tbooght 
better  to  give  no  name  to  the  objects  until  tbdr  nature  is  undoi- 
stood. 

Opals  are  hydrates  of  siUca,  and  there  is  nothing  in  th^  com- 
position or  probable  mode  of  formation  that  renders  their  containiog 
fossils  improbable.  Dana  states:  ^'Opal  consists  of  soluUe  silica 
and  5  to  12  per  cent,  of  water." 

Several  spechnens  of  Fig.  1  are  so  placed  in  the  opal  slice  as  to 
admit  of  very  distinct  vision.  Fig.  2  represents  the  plainest  pe» 
of  that  form.  Some  like  it  of  conaderable  length  were  bigger, 
and  others  less. 

No  objects  of  the  kind  could  be  found  in  a  slice  of  preoiotf 
opal  in  the  matrix  from  another  part  of  Mexico. 


(    lOT    ) 

11.— On  the  Biffh-Power  Definition  of  Organic  PaHidee. 

No.  II. 

By  Q.  W.  EoYBTON-ProoTT,  M.A.,  M.D.,  F.R.a,  &c 

Plate  XXVII.  (Upper  portion). 
Tbe  definition  of  a  minute  orgttnic  particle,  as  a  sabject  of  dia- 
eonne,  can  neret  be  exhansted  till  the  microecope  has  reached  the 
hst  stage  of  improvement :  probabty  in  generations  to  come. 

To  a  great  many  microscopical  people  the  denial  of  snch  defini- 
tion is  their  stronghold,  or  citadel  of  defence.  Errore  and  imper- 
fections have  for  a  long  time  prevented  their  definition. 

To  declare,  once  for  all,  that  the  "  tadpole  markings  "  of  the 
Podnra  can  only  best  be  seen  according  to  the  notions  of  objeet- 

Jlass  makers  when  the  glasses  are  Bphericallj  oTer-correct«d, 
onbtlesB  will  be  received  as  rank  here^.  This  tmfortnnate  error 
in  the  making  and  testing  of  glasses  pervades  all  Europe  and 
America.  If  a  standard  is  all  wrong,  what  becomes  of  the  test  P 
Qalileo  saw,  instead  of  Saturn's  ring,  a  planet  with  two  smaller 
ones  tonching  it ;  that  was  idl  he  conla  do  with  bis  antiqnat«d 
opera-glaas. 

Mr.  Stephenson  has  given  ns  a  splendid  example  of  what  can 
be  done  by  departing  from  the  nsnal  "  humdrum "  of  work. 
Boldly  introducing  the  principle  of  developing  new  powers  of 
t^raction  in  structure  by  choosing  a  refractive  medium  of  tbe 
highest  refractive  index ;  we  see  how  mncb  the  defining  power  of 
the  microscope  has  been  exalted.  Professor  Walcott  Qibls  con- 
victed spectroscopes  with  a  strong  solution  of  phospbortts  in 
bisulphide  of  carbon,  and  obtained  vastly  superior  powers  of  reso- 
lution in  the  spectra.  In  the  trne  philosophic  spirit,  we  should 
hail  all  attempts  to  detect  error  and  elucidate  truth  with  no  nig- 
gardly hand,  and  the  thanks  of  our  Fellows  are  warmly  due  to  our 
collaboratenr  Mr.  Stephenson.  Some  three  years  ago  I  gave  or 
lent  Dr.  Maddox  a  slide  in  which  I  had  rendered  minute  particles 
much  more  distinctly  visible  by  introducing  a  naphthaline  solution 
of  india-rubber ;  and  the  very  low  refractive  index  of  tbe  glass 
Bpicnles  was  described  in  the  '  Quarterly  Journal  of  Microscopical 
Science,'  supplied  kindly  to  me  by  Dr.  BowerbanL 

EXPLANATION  OP  PLATE  XSVIL  (Upper  portion). 
Beada  of  Crait\ed  Podara  Dtgetria, 
Pia,  1. — Appetusnce  of  Cruahed  Podura  Def^eeria  BeadinKi  upper  set. 
„    2. — Appf  iu«iice  of  Crushed  Podura  Degeeria  in  snotber  portion  ot  the  Muae 

The  coloun  of  the  beading  varied  wilb  the  ilighlett  change  of  focns,  threa 
dUTerent  colours  bdng  distinguishable  at  one  time  ia  the  tame  field.  Exhibitad 
to  Hi.  SUck,  Sec.  R.M.8.,  F.O.B.,  at  taj  house,  lattei  end  of  Jal;,  1673. 
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I  here,  however,  wish  to  reoord  an  observation  made  lately  in 
the  presence  of  Mr.  Beanmont,  F.R.S.,  33,  Norland-sqnare,  and 
copiea  by  Mr.  Hollick,  Plate  XXVII.,  upper  portion,  (for  whom  I 
had  sent)  on  the  spot.  Exhibiting  the  appearance  (described  by 
a  Uttle  girl,  who  had  never  looked  down  a  microscope  before,  as 
like  **  strings  of  seed  pearls  "),  I  accidentally  came  upon  a  heap  of 
what  appeared  to  be  a  crushed  Podura  scale  (of  the  coarse  kind). 
Mr.  Beaumont  expressed  his  astonishment  in  no  measured  terms. 
A  large  portion  appeared  distinctly  studded  over  with  closely-packed 
spherules  resemblmg  the  finest  conceivable  definition  of  the 
AnffvJatum. 

The  covering  glass  is  very  strong  and  thick,  and  had  undergone 
some  kind  of  pressure,  as  often  happens  (when  the  glass  is  too 
thick)  in  the  endeavour  to  focus  down.* 

I  had  got  the  finest  definition  of  the  black  edging  of  the  sides 
of  the  ribs  I  had  ever  seen,  with  orange  beads  between,  when  on 
moving  the  slide  about  I  could  hardly  believe  my  own  eyes. 
Two  layers  of  beading  had  apparently  been  compressed  into  one  in 
the  manner  of  two  kyers  of  small  shot,  arranged  with  the  same 
regularity,  as  shot  kept  in  contact.  These  beads  when  seen  at 
their  best  were  dark  blue,  and  some  of  them  appeared  golden- 
orange.  All  the  crushed  structures  had  sharp  black  outlines. 
Apparently,  as  Mr.  Beaumont  pointed  out  and  Mr.  !Q[ollick  copied, 
some  long  tubular-looking  boaies  scattered  about,  with  extremely 
jet- black  outlines,  contained  several  beads. 

I  have  found,  a  good  efiect  from  using  Bangoon  oil ;  also  the 
chloride  of  gold,  dissolved  in  glycerine,  2  grains  to  the  drachm. 

But  the  strong  tact  was  this :  the  usual  correction  for  seeing 
the  "  tadpoles  "  at  their  best  fiEdled  to  exhibit  distinctly  those  beads, 
and  the  other  beautiful  effects.  Therefore  to  see  the  minute 
structure  at  its  best,  required,  as  I  am  prepared  to  prove,  a 
different  correction—a  diminution  of  the  spnencal  over-correction 
before  established. 

*  A  Dalmoyer  twelfth  penetrated  easily  through  this  glass  cover;   but  a 
twelfth,  marked  a  Ross,  would  not  at  all. 


..Dp;-<1    J-;.-     ..r:-irX.UP73. 


'■■.-^•X  '?■>   ■■;'■?' iSL-Va.'k^iv'.' 


'.;:.'.::-   il.^.op.ral    ;■■:.■    -3erfU»73. 


(  1^  ) 

Ul.'-On  the  Apparefd  Bdaticm  of  Serve  to  Cmmediw4immt 
Corpuadtg^  Jbc^  in  fke  Frof-Tadfd^M  TaiL 

By  B.  L.  IQimx,  ILD^  RF.BJLS. 

Last  year  I  reocR^ed  in  the  ptg<»  of  the  '  Mcnthly  Hierosoipical 
Journal '  (toL  tuL,  p.  101 >,  a  fern  a£  wtaxj  eTpensueDtM  made  oo  the 
common  Frog-tadpole,  to  tzr  a&d  preaEsre  the  tisiMs  wtdiuat  mach 
k»B(H' change  in  their  natmal  a{q»eBiaDoe;  Dot  oohr  ibrthemir- 
poee  of  ordinary  obeerration,  bat  ako  Sar  ybaUmmruga^^.  Tim 
year  the  expenments  w€fre  leoeved  in  m&BRst  mya,  yet  on  the 
whole,  since  moonting,  the  jveparatioiis  do  not  appear  rery  mtiB- 
factory.  Some  of  the  fjtenmpwm  prepared  after  the  pienondy  de- 
scribed plans,  espeeiaUy  6  aod  8,  kept  rery  £miy,  otheo  wA  m 
irell,  the  tisenes  softening  moch  in  the  acetate  of  jpoit^  it  it  feared 
this  monnting  medium  wm  nther  strong^  mDcm^w^ 

The  purpose  of  the  present  cornmnnifataoiiit  fa>nofetheqsipag> 
ance  of  the  aj^Mreni  comwrtinn  of  acMoe  of  the  nerre  haoieb^  vith 
ihe  ccmneetiTe-tiaBQe  cutuiMclea,  alio  a  fine  netvork  of  nther  hirf^ 
meshes,  sttnated  iqxm  and  near  to  one  of  the  cntaneciaf  g^aod  celli^  Jk^ 

A  careful  examination  of  a  rery  large  mmiher  of  wpmmf^oMf 
moonted  after  ?arioos  methods  of  stairiTng  and  preparing,  was  made 
tar  the  purpose  ot  endeaTonring  to  satofy  myself  viM^ther  any  inti' 
mate  rdatiim  could  be  found  between  any  of  die  naallUaueli^ 
cutaneous  nerres  and  the  coonediTf^'tiflrae  oommskm  in  the  tail  of 
the  tadpole,  as  I  behere  is  staled  by  Eherth,  amdaBhas  been  pointed 
out  to  exist  between  these  two  tiasaeB  in  the  eone^  \/j  Kumie^  and 
TeriiGed  by  Hosdey,  who  gires  figures  of  theHme  in  the  ^  Qnaiteriy 
Journal  of  Microsoo|Neal  Srienoe/  toL  xi^  p.  2^2. 

Three  difierent  examples  were  remarked  by  myself  where  there 
appeared  at  lesBt  if  not  fionon,  a  Tery  dose  union.    The  largeet  uA 


EXPLAKATIOK  OF  PLATES  XXTHL  AXV  XXIX. 


Via.  1.— Shovs  a  nerre  bimocii  of  a  tamdeiMtt  m-m^  Urwmi;  wrkM.  if  wA  rmH 
fatkm^  witii  a  kife  HnwgrtM  eoBs»«e<iTe4a«ne  <«y«ei»;  mv»im^ 
remd^  ecMBectnre-lMwie  uM^mMm.  pag^cat  «fl.  Hind  tti^UKum  ifim^ 
ie  giren  to  Aom  tfae  getnl  rc^tfinw 

Pu^TE  XXDL 

Fu.  2.~T<nruds  Uie  too  of  the  fi|;ae  a  acrre  htnuisL  if  i«wci  immdng  appv0^y 
tluoagfa  the  Dody  of  a  eonaiMtiT^^iMPW;  €orpQiMl«. 
3.-— A  neire  iiet«oii[  Irfni^  «p(m  sad  eftiMe  V/ a  €«lMi«»w  1^ 
4.— A  deliale  sobepithelkl  nerre  netvrjHk.  with  t«</  mmUI  «o0iMHiir«' 
turae  eoryuaOm  \jmg  beiv<»ea  tite  Wv^  mrt^:  wA  •  lAifmmii  rmW 
to  the  ru;fai  kflad.  lmt^ht»aihtm€dthit  §mm^9^ftk  inm^mmmM 
ovoid  e£  the  diMiBet  nfalioa  of  vkkii  to  the  «••  bfsoebef  aoaia 
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III.— On  the  Apparent  Relation  of  Nerve  to  Connective-tissue 
CorptiscUs,  dte.,  in  the  Frog-loApol^s  TaiL 
By  B.  L.  Maddox,  MJ>.,  H  J-.B-M-S. 
Plates  XXTIII.  ana  XXIX. 
Last  year  I  recorded  in  the  pages  of  the  '  Monthly  Microscopical 
Journal '  (vol.  tUl,  p.  101),  a  few  of  many  experiments  made  oo  the 
common  Frog-tadpole,  to  try  and  preserve  the  tissues  without  mnch 
loss  or  change  in  their  natoral  appearance ;  not  only   for  the  por- 
poee  of  ordinary  obeeryation,  but  also  for  photomicrography.     This 
year  the  experiments  were  renewed  in  different  ways,  yet  on  the 
whole,  since  mounting,  the  preparations  do  not  appear  very  satis- 
&ctory.     Some  of  the  specimens  prepared  after  the  previously  de- 
scribed plans,  especially  6  and  8,  kept  very  fairly,  others  not  as 
well,  the  tissnee  softening  much  in  the  acetate  of  potanh ;  it  ia  feared 
this  mounting  medium  was  rather  strongly  alkalme. 

The  purpose  of  the  present  communication  is  to  note  the  appear- 
ance of  the  apparent  connection  of  some  of  the  nerve  branches  with 
the  connective-tiesae  corpuscles,  also  a  fine  network  of  rather  large 
meshes,  situated  upon  ana  near  to  one  of  the  cutaneous  gland  cells,  &c 

A  careful  examination  of  a  very  large  number  of  specimens, 
mounted  after  various  methods  of  staming  and  preparing,  was  made 
for  the  purpose  of  endeavouring  to  satisfy  myself,  whether  any  inti- 
mate relation  could  be  found  betweeu  any  of  the  small  branches  of  the 
cutaneous  nerves  and  the  connective-tissue  corpuscles  in  the  tail  of 
the  tadpole,  as  I  believe  is  stated  by  Eberth,  and  as  has  been  pointed 
out  to  exist  between  these  two  tissues  in  the  cornea,  by  Euhne,  and 
verified  by  Moseley,  who  gives  figures  of  tbesame  in  the  '  Quarterly 
Journal  of  Microscopical  Science,'  vol.  xi..  p.  262. 

Three  different  examples  were  remarked  by  myself  where  there 
appeared  at  least  if  not  fusion,  a  very  close  union.     The  largest  and 

EXPLANATION  OF  PLATES  XXVUI.  AND  XXIS. 
Pi*TB  xxvin. 
Fro.  1. — Shows  a  nerve  branch  of  a  ooQsider&ble  size,  forming  union,  if  nob  real 
fniion,  with  a  large  elongated  contiective-tisaue  rorpneolei   aeveral 
veMele,  connectire-tinne  corpuscles,  pi ^ent  cell,  and  cutaneous  gland, 
are  given  to  ibo«r  the  general  relations. 
Platb  XXIX. 
Pk3.  2.— Towards  the  top  of  the  figure  a  nerve  hranch  is  seen  pairing  appartatly 
through  the  body  of  a  uonnective-tiasue  eotpuaele. 
3. — A  nerve  network  lyine  upon  and  close  to  a  cutaneous  gland  cell. 
4,— A  delicate  subepilbelial   nerve  network,  with  two   email  coonective- 
"  tls»ne  corpuscles  lying  between  the  larger  nerves :  and  a  pigment  cell 

to  the  right  liand.    In  the  branches  of  Ibe  fine  network  is  seen  n  nnall 
ovoid  oell,  the  distinct  relation  of  which  to  the  fine  bruichei  oould  not 
UibatorUj  deteimined. 
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most  distinct  is  given  at  Fig.  1,  where  a  moderate  size  nenre  brand 
is  seen  coming  off  from  a  larger  trunk,  and  mnning  for  some  dis- 
tance amongst  the  tissues,  until  it  seems  to  thrust  itself  against 
the  hody  of  a  very  marked  connective-tissue  corpuscle  and  there 
stop.  In  the  other  cases  the  nerve  branches  were  much  finer, 
though  apparently  as  perfectly  united  to  the  corpuscles. 

Finding  these  occurrences  so  rare,  and  as  Nature  does  not 
generally  deviate  from  unity  of  plan,  or  is  mostly  true  to  heml^ 
I  felt  much  hesitation  in  accepting  these  appearances  as  afford- 
ing examples  of  perfect  union  between  the  substance  of  the  two 
tissues. 

It  may  be  argued  in  the  figure  given,  this  is  a  case  where  tbe 
nerve  branch  has  returned  upon  itself,  for  at  the  apparent  juDction 
the  nerve  is  seen  to  be  blunted  and  larger  than  on  the  other  part  of 
its  course ;  also  at  about  midway  of  its  length  is  a  very  distinct 
loop,  one  side  of  which  may  be  formed  by  the  retnmmg  fibreB 
escaping  from  the  sheath  for  a  short  distance,  and  then  re-entering 
it  to  pass  back  to  the  main  trunk. 

As  these  cases  are  so  few,  we  have  to  be  guarded  in  our  con- 
clusions, but  the  greater  number  of  instances  that  can  be  famisbed 
may  at  last  estabUsh  these  relations  as  a  rule.  As  the  parts  had 
not  been  disturbed  by  tearing  asunder  the  tissues,  the  relatJonsbip 
had  not  been  interfered  with,  and  no  compression  had  been  used,  fiir 
the  previous  loss  of  many  shdes,  by  endeavouring,  through  slidit 
pressure,  to  bring  out  more  clearly  some  obscure  points,  geoenlly 
ended  in  rendering  the  specimen  worthless. 

In  Fig.  2  is  represented  a  nerve  branch  passing  through  a  con- 
nective-tissue corpuscle,  or  if  it  do  not  pass  through,  the  nerve  and 
corpuscle  appeared  to  be  in  absolute  contact  by  their  outer  sn^ 
faces ;  the  latter  view  I  expect  is  the  more  correct  one.  In  these 
often  flat-branched  structures,  even  the  most  careful  focussing  with 
the  use  of  high  powers,  owing  to  the  refraction  of  these  bodies  them- 
selves, will  sometimes  not  admit  of  a  positive  conclusion,  for  the 
underlying  object  or  nerve  branch  may  have  so  imbedded  itadf  in 
the  overlying  part  as  regards  the  plane  of  vision,  as  to  be  virtually 
in  its  centre  yet  beneath  its  boundary. 

In  the  figures  given  by  Moseley  in  the  afore-named  Journal,  littk 
doubt  can  be  left  of  the  real  fusion  of  the  two  elementary  tisBoeB; 
hence  this  is  a  point  well  worth  research,  the  result  of  wnich  may 
be  to  invest  the  connective-tissue  corpuscles  with  an  office  hij^ 
than  some  are  disposed  to  attach  to  them,  and  show  how  thflj 
may  be  directly  innuenced  by  any  nerve  current,  and  at  the  aune 
time  relieve  them  from  the  suspicion  of  being  only  poet  moitett 
effects. 

These  remarks  are  not  intended  for  a  moment  to  throw  discredit 
on  the  observatioufi  oi  ol\ietE,  for  opinions  are  moeh  divided  amongit 
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excellent  obflerrera  aa.  these  points.  Dr.  Be&le,  in  his  piper  "  On 
the  Belation  of  Netree  to  Pigment  and  other  Cells  or  Elementary 
Parts "  (yoL  Tii.  p.  45  of  thia  Journal),  renoancoB  the  yiew  held 
l^  othen,  and  I  belieTe  Dr.  Klein  also  does  not  admit  the  intimate 
nuioQ  or  fumoa  of  these  tissaea  in  the  cornea.  On  the  other 
band,  Ponohet  has  given  ns  some  good  obeervatiouB,  in  the  Journal 
for  1871  (toL  vi,  p.  285),  on  the  connection  between  neirea  and 
dtromoblaete.  fie  8tat«e  that  in  all  cases  the  tisanes  vere  stained 
with  chloride  of  gold,  and  speaks  only  of  the  specimens  prepared 
according  to  the  directions  given  at  p.  286,  "  witnont  asserting  the 
existence  of  a  direct  relation  between  the  nerve  fibres  and  the  chro- 
noblasts,"  yet  the  characteristic  appearances  gives  in  the  figorea 
point  rather  to  the  affirmative. 

It  seems  hardly  feasible  to  attempt  to  reason  npon  what  is 
or  may  be  the  action  of  the  nervous  inflnence  on  these  or  the 
connective-tissne  corpuscles  generally,  nntU  we  have  more  unity 
e&  opinion  as  to  the  tme  nature  of  each  of  tbeee  interesting  little 
bodies.  Possibly  by  researches  drawn  from  creatures  lower  in 
the  scale  of  life,  as  in  the  transparent  marine  mollosca,  &c.,  and 
upon  a  fax  greater  nnmber  of  instances  than  are  at  present  cited, 
s  correct  hypothesis  of  the  relationship  between  these  tiasnes  may 
be  established. 

At  Fig.  3  is  given  the  appearance  of  a  sabepithelial  plextu  of 
fine  nerve  branches  lying  npon  and  near  to  a  cntaneons  gland  celL 
The  closest  examination  failed  to  discover  the  entrance  of  any  of  the 
braochee  of  the  network  entering  the  enbetance  of  the  small  cell, 
nor  have  I  been  more  snccesaful  in  some  sections  made  tJirongh  the 
large  cutaneous  cells  situated  in  the  skin  of  the  frog  near  the  naree. 
Eberth,  I  believe,  first  pointed  out  the  nerve  plexus  to  the  cutaneous 
glands  of  the  frog. 

Fig.  4  represents  the  appearance  of  s  very  fine  subepithelial 
network,  carefully  drawn  (Uiongh  without  the  aid  of  the  camera 
Incida,  as  employed  in  the  other  figures),  and  which  I  take  to  be 
the  same  aa  described  by  Dr.  Klein,  and  beautifully  figured  in  his 
'  Beitrage  znr  Kentniss  der  Kerven  des  Froschlarvenschwanzes,' 
for  a  reprint  of  which  1  am  indebted  to  his  kiudnesa. 

It  was  only  after  the  examination  of  a  very  large  nnmber  of 
specimenB  of  the  tail  of  the  tadpole,  also  of  the  yomig  smooth  newt, 
that  here  and  there  distinct  views  of  this  network  were  obtained, 
and  even  then  I  must  conf^e  it  conaiderably  taxed  the  patience.  lu 
most  of  the  recent  specimens  prepared  somewhat  after  the  methods 
dsecribed  last  year,  the  minute  terminal  network  or  anaatemosia  of 
tite  very  fineet  branches  of  the  connective-tissne  corpuscles  appeared 
to  be  lurgely  mingled  with  this  network,  and  to  prevent  securmg  as 
-clear  views  of  it  as  desired ;  bat  after  gold  staining,  adopting  the 
phn.of  immendng  the  tail  in  absolute  ucohol  acidiDjed.  -vVCb  «c^ka 
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acid,  as  directed  by  Moeeley,  larger  dear  spaces  were  procured  wheie 
this  network  would  be  more  distinctly  seen,  and  from  one  of  which 
ihe  aboye  figure  was  drawn.  In  the  preparations  made  without  the 
use  of  gold,  the  fine  nenres  were  most  easily  seen  by  suddenly  lift- 
ing the  focus  a  trifle  by  the  fine  focussing  screw,  when  these  fine 
threads  became  apparent  by  the  peculiar  refracting  power  of  their 
material ;  then  by  carefully  adjustmg  the  illumination  they  could  be 
refocussed  for  more  easily.  A  few  days  since  I  tried  to  pnotograph 
this  network,  but  did  not  succeed  then  to  my  own  satisfiEu^tion,  otha<- 
wise  I  had  intended  to  forward  a  figure  from  the  negatiye  instead 
of  the  aboye  drawing. 

Some  one  had  recommended  the  use  of  a  solution  of  hydrate 
of  chloral  in  the  examination  of  some  kinds  of  liying  spedmeiis 
when  under  the  microscope ;  adopting  the  hint,  I  may  here  state, 
that  I  found  it  to  answer  remarkably  weU  in  quiding  the  more- 
ments  of  the  tadpole,  in  the  strength  of  5  grains  to  1  ounce  of 
distilled  water.  For  insect  larysB  and  infusoria  its  appUcation 
generaUy  quickly  renders  them  quiet,  and  no  doubt  to  those 
studying  the  rotifers  in  which  the  motions  are  so  exceedingly  rapid 
this  solution,  of  possibly  a  different  strength,  would  proye  most 
usefuL  I  may  here  also  note  that  it  was  adopted  succeesfrilly  in  the 
strength  of  10  grains  to  1  ounce  of  water  on  a  large  slug,  for  it  is 
difficult  to  kill  these  creatures  by  ordinary  means  so  that  the  tissoes 
shall  remain  in  an  extended  state ;  indeed  the  moUusca  generallj 
become  yery  contracted  when  immersed  in  any  stimulating  fluid  for 
the  purpose  of  killing  them  quickly ;  so  possibly  this  article  may  be 
a  more  or  less  merciful  means  of  treating  these  and  other  creatures^ 
without  interfering  with  the  normal  appearance  of  the  tissues. 


lY. — On  a  New  8ub'8t(ige  for  the  Microseope^  and  on  eertain 
Appliances  for  Illumination.    By  Edwin  Smith,  MJ^. 

The  microscope  to  which  I  have  recently  added  the  yery  conyeniait 
improvements  in  question  is  a  Crouch's  Students'  Binocular,  witii 
circular  revolying  stage.  In  the  first  place,  I  have  found  rnneb 
advantage  from  a  second  diaphragm  behmd  the  one  usually  aooom- 
panying  the  Webster's  condenser.  Some  such  condenser  is  indih 
pensable,  if  an  equally  illuminated  field  is  to  be  given  to  both  em 
with  a  f-inch  or  ^inch  objective.  The  two  diaphragms  work  tpgetlwr 
to  afford  a  great  range  of  effects,  both  for  spot-lens  and  for  ordiDiiJ 
thorough  Ught.  Two  large  openings  being  brought  opposile  to 
each  omer,  give  perfect  command  of  the  secondary  stage  befow  witb* 
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out  my  having  to  remoTe  tlie  condenBei,  except  the  donblet-leuB, 
wluch  I  have  made  to  take  out,  vitbont  anaciewin^,  throTigh  the 
large  apertnre  of  the  revolving  stage  itself.  This  simple  arrange- 
ment enables  me  to  pesa  from  one  kind  of  illuminatioQ  ki  anotha*, 
or  from  the  npper  to  the  lower  stage,  with  the  greatest  facility.  It 
is  well  known  tnat  the  condensing  lens,  which  is  a  help  with  a  ^-incb 
or  ^inch  objectiTe,  eepecially  if  oaed  binocnlarly,  may  be  worse  than 
useless  for  lower  powers,  say  a  2>inch,  except  when  required  for  dark- 
grouad  illumination ;  and  ongbt  therefore  to  be  capable  of  easy 
removal,  independently  of  the  perforated  diaphragms,  which  are 
alwt^s  wanted  ready  in  their  place. 

Secondly,  my  purpose  in  adding  a  Bnb-etage  was  to  gain  racking 
apace  for  the  use  of  a  4-inch  or  5-inch  objective,  and  at  t£e  same  time 
to  provide  lor  the  quick  resort  to  the  polarizing  apparatus  whenever 
it  might  seem  desirable,  or  to  the  hght-modifier,  which  is  snch  a 
comfort  when  a  lamp  is  employed.  Hie  snb-etage  shdee  by  a  short 
tnbe  npon  the  bottom  tube  of  the  main  etem  of  the  stand,  and  has  a 
deep  notch  which  firmly  nips  the  square  part  of  the  stem  and  keeps 
everything  dnly  centred.  The  brass  plate,  on  which  objects  are 
supported  by  a  sliding  fork  and  bar,  is  drcalar,  of  the  same  dia- 
meter as  the  revolving  stage  above,  and  concentric  therewith,  having 
itself  a  central  apertnre  I^  inch  across.  Three  diaphrafjcms  torn  one 
under  another  npon  a  fixed  pivot  below  the  plate,  each  diaphragm 
having  two  apertures  rather  more  thaa  J  inch  in  diameter.  These 
spertoree  are  fnrnished  with  shallow  revolving  cells,  and  one  of 
them  carries  the  polarizer.  The  shape  of  the  diaphragms  is  some- 
tiling  hke  the  sector  of  a  circle,  and  is  snch  as  to  avoid  needless 
weight,  while  allowing  the  whole  set  to  be  tamed  aside,  bo  as  to 
leave  the  large  opening  of  the  sub-stage  quite  clear.  The  npper 
edge  of  each  diaphragm  is  the  segment  of  a  circle,  and  sliaes 
smoothly  past  a  cstcb^ring  which  serves  for  a  click.  The  dia- 
phragms, each  having  two  apertures,  are  fitted  as  follows : — the 
one  nearest  the  mirror  with  a  Kicol  prism  as  polarizer,  and  a  Ught- 
modifier  of  pure  bine  glass ;  the  second  with  a  plano-convex  lens 
and  a  nentru  selenite ;  and  the  third  with  two  selenites  respectively 
bine  and  yellow,  and  red  and  green.  All  revolve  by  means  of  milled 
ooUars.  They  can  be  combined  in  various  ways  with  ease,  as  each 
aeleoite  may  be  used  alone,  or  the  neutrab  may  be  combined  with 
either  of  the  other  two,  or  all  may  be  tnmed  aside,  and  the  polarizer 
alone  left,  or  light-modifier,  as  may  be  reqmred.  The  plano-convex 
lens  appears  to  improve  the  performance  of  the  polarizer  with 
low  powers ;  and  it  suggests  other  oses  which  I  nave  not  yet 
worked  out. 

Thirdly,  it  still  remained  to  provide  for  the  analyzer.  A  short 
HktA   prism  seemed  on  the  whole  the  best,   if  only  it  could  be 
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aoickly  applied  or  remoyed,  and  if  it  cordd  be  so  placed  as  to  gire 
le  best  effect  in  association  with  the  Wenham  prism.  I  abo 
wished  to  retain  the  advantage  of  the  Brooks'  nose-piece,  without 
any  tiresome  screwing  and  unscrewing  eyery  time  the  analyzer  had 
to  be  used.  I  managed  the  matter  in  this  way.  The  short  tube 
which  attaches  the  nose-piece  to  the  body  is  jnst  long  enongh  to 
hold  the  tube  which  carries  the  analyzing  prism,  and  aUows  the 
latter  to  be  slipped  in  close  up  to  the  Wenham  prism,  and  rotited 
by  a  sUghtly  projecting  milieu  collar.  Boom  tx  this  ooUar  is  at 
once  obtained  by  filing  down  that  of  the  noee-oieoe  attachment 
When  the  analyzer  is  not  wanted,  it  can  be  easuy  drawn  out  and 
replaced  by  a  plain  tube  for  ordinary  work.  The  objeot-glaaseB  are 
now  as  near  to  the  Wenham  prism  with  the  analyzer  on  as  without 
it ;  and  the  fields  for  both  eyes  can  be  completely  illuminated  either 
with  common  or  with  polarized  hght  The  definition  too  ia  good; 
but,  if  the  operator  desires,  he  can  still  place  the  analyaar  by  means 
of  a  simple  fitting  aboye  the  eye-piece  as  usual,  ^mtoMinn^^  of 
course,  the  binocular  yiew.  This,  howeyer,  k  a  change  wUdi  he 
will  not  often  care  to  resort  to  when  the  definition  la  so  good 
without  it  For  fuU  illumination,  it  is  sometimeB  well  to  interpose 
the  stand-condenser  between  the  light  and  the  minor,  ao  as  to 
obtain  a  straight  strong  beam.  It  should  also  be  lemembered, 
that  with  any  power  higher  than  a  l*inch,  it  is  deaiiaUe  to  ^oa^sj 
the  upper  stage  in  combinaftion  with  the  Webster  con&oaer.  Ihis 
illuminates  the  field  for  both  eyes  equally.  By  the  abo?e  arrange- 
ment I  can  use  the  polarizing  apparatus  Hnomlafrhf  with  ereiy 
power  from  a  4-inch  up  to  a  j^mch,  and  obtain  in  each  case  a 
thoroughly  satisfactory  result. 

For  white-cloud  illuminator,  in  ocmiunction  with  the  stand* 
condenser  placed  so  as  to  concentrate  tne  Ught  upon  it,  I  use  a 
hollow  disk  of  roughened  porcelain,  attached  by  a  piyot  to  the 
margin  of  the  ordinary  mirror,  and  capable  of  being  tomed  aside 
when  not  wanted. 

For  difiused  light  I  simply  grind  upon  a  slab  of  sandstone  (m 
^ide  of  the  glass  cnimney  of  the  lamp.  This  side  can  readily  be 
turned  towards  the  mirror  when  desirable. 

Lastly,  permit  me  to  direct  attention  to  the  conyenience  of  the 
Morris'  object-holder  for  showing  with  low  powers  the  iridesoeooe 
upon  an  insect's  wings,  and  other  points  oi  interest  requiring  a 
certain  slope  to  reyeal  them,  and  which  cannot  always  be  displayed 
in  the  mounting.  But  if  the  ball-and-socket  joint  be  made  a  Uttle 
larger,  it  can  be  perforated  so  as  to  allow  of  transparent  illumina- 
tion, while  the  steadiness  of  the  holder  is  increased.  For  the  prac- 
tical carrying  out  of  the  preceding  improyements  I  am  much 
indebted  to  the  inteUigent  co-operation  of  Mr.-  Sdl]^,  of  tbe  im 
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of  Gray  and  Selby,  opticians,  Ifottingham,  who  will  be  happy  to 
male  BimiUr  apparatas  npon  my  patterns  at  a  reasonahle  cost. 
I  ehall  be  glad  io  render  my  hnmble  and  friendly  aasistonoe  to 
anyone  who  mar  desire  to  test  the  utility  of  these  aids  to  practical 
microacopic  work. 


Sub-cUgfl :— D,  poaitlon  of  one  of  tbe  diaphmgriu  wben  \a  ose.  8,  eateh- 
wptiag.  B,  bar,  sliding  np  or  down  by  a  fork  F,  wbiob  is  beld  bj  the  berdlei] 
■dgea  oF  the  flied  piece  H.  T,  abort  tube  bj  which  the  itage  ia  attached  to  th* 
micnacope. 

NvmnoBAH,  Aug.  II,  1ST3. 
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Y.—The  "  Colour  Test  '*  and  Dr.  PigM. 
By  F.  H.  Wenham,  Vice-President  B.M.S. 

In  the  last  issue  of  this  Jonmal  we  have  another  characteristic 
Podora  reiteration  by  Dr.  Pigott.  As  I  imagine  that  the  number 
of  believers  in  his  ideas  of  structure  is  as  small  as  the  subject,  I 
have  not  been  inclined  to  notice  that  already  controverted,  and  the 
patience  of  microscopists  must  eventually  become  exhausted  by  such 
repetitions  of  the  same  theme.  As  he,  however,  appears  to  claim 
without  foundation  some  remarkable  discoveries,  I  venture  upon  a 
few  reminders  relating  to  this  theory  of  beads  and  accompanying 
colours. 

He  says  that  having  had  the  "boldness"  in  1869. to  state  that 
in  the  be^t  glasses  there  is  a  certain  residuary  aberration,  "this 
raised  a  storm  of  opposition  hardly  yet  subsided."  This  assertion 
is  not  borne  out  by  the  facts,  and  is  quite  ridiculous.  No  such 
storm  was  raised,  to  subside  at  last  into  a  tranquil  acquiescence  of 
any  discovery  whateyer. 

It  may  be  remembered  that  after  several  of  these  reappearances, 
I,  as  nearly  the  only  opponent,  noticed  his  essays,  and  questioned 
the  inferences  alone  that  were  assumed,  never  doubting  that 
object-glasses  were  improvable,  as  my  papers  and  work  in  this 
direction  testify.  My  argument  was  that  Dr.  Pigott  had  devised 
no  method  of  any  utility  for  deciding  such  errors,  and  that  his 
inferences  were  drawn  from  an  erroneous  interpretation  of  the 
structure  of  known  test-objects ;  and  when  he  further  ventured  to 
publish  some  large  diagrams,  I  asserted  that  these  were  evidence 
that  he  was  not  even  optically  acquainted  with  the  construction  of 
object-glasses  that  he  would  have  us  believe  he  was  the  means  of 
improving. 

As  regards  the  now  much-vaunted  colour-test,  I  acquiesce  in  its 
value,  though  it  is  no  new  feature ;  for,  in  fact,  this  style  of  correc- 
tion is  coeval  with  the  applicaiion  of  the  single-front  lens,  intro- 
duced by  me  more  than  twenty  years  ago,  with  the  statement  to 
opticians  that  this  appearance  of  ruby-tinged  prominences  on  a  pale- 
blue  or  green  ground  was  the  criterion  by  which  obiect-glaaBes 
would  be  found  to  bear  the  highest  eye-pieces,  even  witii  an  elon- 
gated draw-tube.  The  glasses  which  demonstrated  this  are  in  my 
possession  still.  This  colour  correction  was  not  then  hked.  It  was 
I  that  had  the  battle  to  fight !  Nothing  but  the  most  oolourleaB 
appearances,  as  that  given  by  the  now  nearly  obsolete  triple-front, 
found  favour.  However,  in  justice  to  Mr.  Andrew  Boas,  I  may 
state  that  he  at  once  so  far  adopted  my  views,  as  to  make  a  numb^ 
of  Iths  with  a  single-front  lens,  which,  being  very  fine,  had  a  0ood 
run  at  the  time.,  bwt  aa  they  were  expensive  to  make,  having  three 
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achromatic  sjrstemB  belimd  the  eingle  front,  tbey  were  abandoDed 
for  commercial  reasons  for  the  more  simple  form.*  Mr.  £ob3  ex- 
plained to  me  at  the  time  that  his  reason  for  adopting  the  "  rapple- 
mentary  "  achromatic  was  in  order  to  get  rid  of  some  of  the  readish 
tinge  of  the  Fodnra  markbge,  and  approach  nearer  to  the  then 
approred  black-and-white  style,  conspicuons  in  what  are  sometimes 
nicknamed  "  wiahy-washy  "  glassee.  At  that  time,  though  writing 
aciape  relating  to  microscope  matters,  I  said  nothing  concerning 
object-glasses,  becanse  information  was  entmated  to  me  that  I  had 
then  no  right  to  dirolge.     I  am  of  opinion  that  still  farther  im- 

JroToments  may  arise  with  a  different  quality  of  glass,  and  am  in 
tily  expectation  of  receiving  some  crown  now  in  mann&ctnre,  of  a 
new  composition,  having  but  little  spectrum,  or,  in  other  words, 
relatively  of  a  very  high  re&active  and  low  dispersive  power ;  and 
where  there  are  fonr  elements  of  crown  to  be  corrected  by  one  of 
flint,  the  advantages  should  be  correspondingly  great.  If  secondary 
spectrum  is  to  be  corrected  by  any  peculiar  composition  forming 
the  negative  element,  we  should  properly  b^n  by  having  as  little 
of  it  to  deal  with  as  possible.  I  nave  long  beeb  aware  of  the  Har- 
aouri  Titanium  glass,  but  hitherto  have  not  been  able  to  obtain  an 
ttom  of  it. 

Alter  pas«ng  over  the  region  of  self-quotation  and  inverted 
x>Dimas  in  Dr.  Pigott's  paper,  a  phrase  appears  in  the  follovnng 
lense : — "  If  anyone  will  give  P.  double  price — the  same  as  charged 
by  T.,  I  have  no  doubt  that  P.  would  be  able  to  produce  a  glass 
uoportiomitely  improved."  If  Dr.  Figott  really  uiows  what  the 
iberration  is,  and  the  meons  of  correc^g  it,  he  ought  in  the  inte- 
■ests  of  science  to  sbte  it,  or  persons  inclined  to  criticize  might 
xmsider  such  sentences  more  appropriate  for  a  trade  prospectus 
.ban  a  scientific  paper. 

The  mere  assertion  that  there  is  a  "  certain  residuary  aberration  " 
a  anBatisfiu:tory,  and  seems  to  have  been  raised  from  the  region  of 
pbantoms,  and  its  shadow-form  is  the  result  of  a  wrong  interpre- 
tation of  structure  from  illusory  headings.  These  Dr.  Pigott  has 
great  skill  in  displaying  as  a  realitv,  enhanced  by  drawings  made 
by  peisoQB  who  may  be  clever  in  tne  ordinary  use  of  the  pencil, 
bat  cltunsy  and  inaccurate  in  the  delineation  of  microscope  suhjects, 
for  Uie  want  of  that  knowledge  of  interpretation  and  discrimination 
of  atrocture  which  alone  can  constitute  the  micro-draughtsman  an 
irtist ;  and  yet  such  persons  were  first  employed  on  the  plea  that  they 
vrere  free  £rom  prejudice  ? 

■  For  Ibe  infonDBtiou  of  those  pOMesging  these  Mrticular  Itbg,  I  maj  itate 
that  I  have  found  that  by  approximoliDg  the  same  riant  lens  bf  the  adjuMoient 
tii-t  thev  also  act  as  immertion  leDses,  the  water  film  giving  an  adTantage  in 
lafinition  and  inrreaM  of  ligbt.  Mr.  Bora  wai  not  awaie  of  tbli  at  the  lime  that 
th^  were  made,  for  the  vulue  of  the  immerBioii  was  not  then  known  or  altogether 
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I  now  refer  to  the  cnlminatmg  point  that  Dr.  Pigott  akrito  baa 
the  "good  fortune"  to  discriminate  so  decidedly — that  the  note 
markings  on  Podora  are  *'  spurions/'  and  an  optiod  illnsicm  caused 
by  the  oblique  crossing  of ''  ronleans  of  beads  on  opposite  sides  of 
the  scale.  We  know  how  this  has  been  doubted,  and  I  can  now 
refer  to  scales  torn  in  all  manner  of  ways,  to  ribs  twisted  round,  to 
scales  treated  with  reagents,  or  seen  where  blotches  of  dried-up 
gum  have  partly  encroached  upon  the  markings.  We  have  scaks 
diocked  to  bits  by  Leyden  discharges,  and  finally  my  friend  Mr. 
J.  Beck  has  taken  the  pains  to  show  to  numbers  of  persons  the 
curious  influx  and  efflux  of  moisture  caused  by  breathing  on  the 
scale,  the  evaporation  proving  directly  to  the  sight  not  only  that 
the  markings  are  real  longitudinal  riboings,  but  as  elevations  exist- 
ing mostly,  if  not  entirely,  on  one  side  of  the  scale.  As  such  proofa 
are  qmte  ineffectual  with  Dr.  Pigott,  who  in  the  fiaoe  of  ihem  tU 
still  msists  upon  claiming  a  credence  upon  which  his  aberraticm  is 
based,  I  may  say  that  I  know  not  one  microscopist  of  any  note  who 
has  investigated  the  subject  that  beUeves  in  hun.  If  such  a  rara 
avis  is  to  be  found,  then  I  must  withdraw  this  remark,  and  invite 
him  to  come  forward  in  a  discussion  that  is  futile  with  Dr.  Pigott, 
who,  without  some  such  direct  testimony,  cannot  secure  bdief  in 
his  creed  by  mere  repetitions  only  of  the  same  thing.  I  do  not 
offer  this  as  a  defiant  challenge,  but  for  a  temperate  arffument 
with  one  willing  to  accept  and  not  suppress  the  laruth.  I  believe, 
as  I  always  have  done,  in  the  form  oi  the  Podura  ribbings,  and 
when  such  sentences  are  appUed  as  a  consequence  of  disputing  the 
bead  illusion  and  maintaining  the  rib  structure,  that  '<  common 
sense  at  once  revolts  against  accepting  this  appearance  as  even  a 
rough  approximation  to  the  truth,''  those  wnose  investigations 
have  given  them  a  right  to  hold  a  different  opinion  must  necessarily 
object  to  such  dictation,  and  feel  disposed  to  controvert  theorifii 
toTcei  upon  them  in  this  style. 


VI. — EoDperiments  on  the  Development  of  Bacteria  in  Organit 
Infusions,  By  G.  G.  Pode,  M.B.,  Demonstrator  to  the  Begins 
Professor  of  Medicine,  and  E.  Bay  Lankebter,  M.A.,  FeDaw 

and  Lecturer  of  Exeter  Gollege. 

The  following  passage  &om  Dr.  Gharlton  Bastian's  'B^^innings 
of  Life'*  induced  us  to  make  experiments  similar  to  those  men- 
tioned in  it,  with  the  view  of  testing  the  correctness  of  Dr.  Btstian's 
conclusion  as  to  matter  of  feet : — 

"  On  the  other  hand,  the  labours  of  very  many 

•  Vol.  i.  p.  429. 
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have  now  ^aced  it  b^ond  all  question  of  donbt  or  cavil  that  living 
Ba4;teria,  Tondx,  and  otlier  low  forms  of  life  will  make  their  ap- 
pearance and  mnltiply  within  hermeticallT-Bealed  flasks  (containing 
OTganic  ininsions)  which  had  been  previonaly  heated  to  212°  F., 
even  for  one  or  two  hoars.  Thia  result  is  now  so  easily  and  surely 
obtainable,  as  to  make  it  come  within  the  domain  of  natural  law, ' 
And  in  a  note  is  added,  "  In  a  very  large  namber  of  trials  I  havd 
never  had  a  single  failure  when  an  infusion  of  tumip  has  been 
employed ;  and  from  what  I  have  more  recently  seen  of  the  effects 
prodnced  by  the  addition  of  a  very  minnte  fragment  of  cheese  to  such 
an  infnaion,"  I  fully  believe  that  in  999  cases  out  of  1000,  if  not 
in  every  case,  a  positive  result  conld  be  obtained."  Though  this  is 
one  of  a  greet  number  of  statements  made  by  Dr.  Bastian  upon 
which  he  bases  speculations  as  to  the  prevalence  of  spontaneous 
generation  or  arenebiosis,  we  think  it  necessary  to  state  that  we 
faave  not  considered  that  (which  is  a  question  of  interpretation)  aa 
.  the  point  at  issue,  bnt  merely  the  question  of  fact  as  to  the  appear- 
ance of  Bacteria  in  what  may  be  considered,  according  to  our  pre- 
sent lights,  infusions  duly  guarded  &om  inoculation.  The  point 
under  discussion  is  one  as  to  a  &ct  in  the  natural  history  of  Bac- 
teria, in  a  fnrther  study  of  which  we  are  occupied  at  the  instance 
'  of  the  BadcMe  Trustees ;  and  we  believe  that  a  more  precise  know- 
ledge of  t^  life-history,  hfe-conditions,  and  various  forms  of  these 
organisms  is  necessary  before  the  hypothesis  of  their  spontaneoua 
generation  can  serve  as  a  safe  guide  in  scientific  investigation. 

The  experiments  recorded  below  were  made  with  infusion  of  hay 
and  with  infusion  of  tumip,  sometimes  with  the  addition  of  a  few 
fragments  of  poonded  cheese.  It  is  necessary  at  once  to  call  at- 
tention to  three  precautions  which  we  have  taken,  and  which  we 
think  are  indispensable: — ^1.  Becognizing  the  fact  that  the  pre- 
sence of  lumps  is  a  posfflble  source  of  error,  we  excluded  these  &om 
onr  infusion,  either  by  filtration  or  by  decantation.  2.  To  ensnre 
the  satisfactory  exposure  of  the  whole  contents  of  the  tube  to  the 
boiling  temperature,  we,  as  a  rule,  compUteJy  submerged  onr  expe- 
rimental tnbes  in  boiling  water  for  a  period  varying  from  five 
minatee  to  half  an  honr.  3.  The  substances  nsed  in  preparing  the 
infusions  being  neceesarily  of  a  veir  heterogeneous  nature,  we 
slvrays  examined  samples  of  the  infusions  before  and  after  boiling, 
at  the  time  of  closing  the  tubes,  and  were  thus  able  to  determine 
whether  any  ckaiige  had  taken  place  in  the  visible  particles  con- 
tained in  the  fluid  after  a  lapse  of  time. 

The  microscopes  used  by  us  throughout,  working  side  by  side 

vrith  samples  &om  the  same  infusion,  were  a  Hartnack's  Stative  Vlll. 

objective  No.  10  a  inunersion,  ocolar  4,  belonging  to  the  anatomical 

department  of  the  University  Mnseum,  and  a  large  Powell  and 

•  8m  Appendix  C,  pp.  iiiW-mviii. 
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Lealand  belonging  to  the  Badcliffe  Tmsteee,  which  is  proyided  with 
a  iVth  and  a  ^th  objective.  The  former  of  the  two  Idiglish  glaasee 
was  more  usually  employed  than  the  latter,  on  acconnt  of  its  greater 
convenience  in  manipulation. 

Appearances  in  freshly-prepared  Infusions. — Since  the  objects 
seen  in  such  infusions  are  remarkable,  and  have  doubtless  sometmies 
led  to  error  in  subsequent  examination  of  infusions,  we  may  draw 
attention  to  them  now.  In  such  freshly-prepared  infusions  we  have 
not  un&equently  seen  appearances  agreemg  very  closely  with  some 
of  those  figured  by  Dr.  Bastian  in  his  book  as  coming  into  existeoce 
after  boiUng,  seaUng,  and  preservation  in  a  warm  chamber.  A 
freshly -prepared  and  boiled  strong  infusion  of  hay  may  present 
shreds  oi  vegetable  fibre,  a  considerable  number  of  dead  nacterium 
termo  (some  two  or  three  to  the  field),  minute,  highly  re&ingent 
spherules,  varying  from  the  size  of  a  blood  corpuscle  to  the  smidkBt 
size  visible ;  and  such  spherules  are  often  present  in  pairs,  fbrming 
figure-of-8-shaped  bodies,  both  smaller  and  larger  than  Baderium 
and  of  different  optical  character.  Further,  dumbbell-shaped  bodies 
are  not  unfrequently  to  be  observed  of  similar'  form  and  size  to 
Bacteria,  but  coarser  in  outline ;  they  dissolve  on  addition  of  HCl, 
which  Bacteria  do  not.^  All  these  bodies  exhibit  constant  oscil- 
latory (Brownian)  movements.  The  addition  of  new  cheese  to  SDch 
an  infusion  (as  shown  by  examination  of  a  simple  infusion  of  new 
cheese  taken  by  itself)  adds  a  considerable  number  of  highly  le- 
fringent  spherules  of  various  sizes  (oil-globules)  and  finely  granular 
flakes,  also  a  few  Bacteria  and  (if  the  cheese  be  not  qmte  new, 
almost  certainly)  iungufihmyceUum  and  conidia  in  quantity. 

Fresh-boilea  turnip-infusion  alone  may  contain  so  very  few  dead 
Bacteria  that  none  are  detected  with  the  microscope,  or  only  one  in 
a  drop.  It  presents  a  great  number  of  minute,  nighly  refringent 
spherules,  varying  in  size  firom  3^^  inch  downwards,  all  in  most 
active  oscillatory  movement.  Shreds  and  filaments  of  various  sisei 
and  character  also  are  found,  and  a  few  finely  granular  flakes  about 
•nAnr  ^^^  ^  diameter.  The  addition  of  cheese  brings  in,  of  couzae, 
the  objects  enumerated  above  as  belonging  to  it. 

Visibility  of  Bacteria. — It  is  perhaps  necessary  to  say,  befioie 
proceeding  farther,  that  we  have  satisfied  ourselves  that,  in  in- 
fusions of  the  optical  character  of  those  used,  the  multiplicatian  of 
Bacteria  makes  itself  obvious  by  a  cloudiness.  Hence,  ^u^g^  we 
have  not  remained  content  witn  that  evidence,  the  retention  I7 
such  a  Umpid  infusion  of  its  limpidity  is  a  proof  of  the  absenoB 
of  Bacteria.    We  also  should  mention,  what  is  well  known  already, 

*  In  the  most  carefully  guarded  of  the  experiments  pnUiahed  by  Dr.  OSd 
a  few  years  since  in  the  *  Proceedings  of  the  Boval  Society,'  a  rtrj  amB 
number  of  bodies  similar  to  these  were  obtained ;  and  we  niggett  thai  they 
of  the  same  natvire. 
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that  in  a  closed  tnbe  or  bottle,  after  snch  a  cloud  (of  Bacteria) 
has  developed,  the  Bacteria  at  a  certain  period  cease  to  mnltiplj 
and  settle  down  aa  a  fine  powder,  leaving  the  fluid  again  oleor. 
Such  precipitated  Baeferia  remain  nochanged  in  the  fluid  for  a 
lonff  period  (weeks  certainly,  perhaps  years),  and  can  be  readily 
sbsKen  np  and  at  once  recognized  by  microscopic  examination ; 
they  are,  moreover,  not  destroyed  by  boiling :  hence  it  is  not  pos- 
sible to  miss  the  detection  of  a  development  of  Bacteria  in  a  limpid 
tunip-intiision,  ezaioined  daily  for  three  weeks  or  more  by  the 
naked  eye,  and  finally,  after  ^tation,  by  means  of  the  microscope. 

Seeubb  a.  Not.  23rd.  Experiments  with  Say-Jnfmion. — An 
infosion  was  prepared  by  pouring  water  of  abont  90°  C  on  to 
diopped  hay.  The  infosion  was  of  a  dark  sherry  colont ;  reaction 
slightly  acid.  The  glass  tubes  nsed  in  this  and  sabeeqnent  ex- 
periments were  abont  five  inches  in  length,  of  half-inch  bore, 
ronnded  at  one  end  and  drawn  ont  to  a  capillary  orifice  at  the 
other.  The  infosion  in  theee  and  subsequent  ezpermients  was  in- 
troduced by  heating  the  tube  and  plunging  its  capillary  beak 
beneath  the  surbce  of  the  experimental  liqnid  during  the  cooling  of 
the  expanded  air,  tmtil  the  tube  was  about  one-third  or  half  filled. 
Tubes  1,  2,  3  were  half  filled  with  the  hay-infusion  previously 
filtered,  the  liquid  was  boiled  in  the  tube,  and  the  capillary  beak 
ftised,  as  nearly  as  possible,  during  ebullition.* 

Tubes  4,  5  were  similarly  treated,  with  the  difference  that  a 
small  quantity  of  cheese,  in  a  very  fine  Btat«  of  division,  had  been 
added  to  this  portion  of  the  hay-infuflion  before  its  introduction  into 
the  tabes. 

Tubes  6,  7.  Quantity  and  charactor  of  the  infusion  as  in  1, 2, 3, 
\tai  the  tubes  sealed  without  previous  ebullitioii. 

Tube  8.  Quantity  and  character  of  the  infusion  as  in  4  and  5,  but 
ibe  tube  sealed  without  previous  ebulLition. 

Tubes  9,  10,  11.  Quantity  and  character  of  the  infusion  as  in 
1,  2,  3,  but  rendered  sUghtly  alkaline  with  EHO.  Sealed  approxi- 
nistely  during  ebullition. 

All  these  tubes  (1  to  11)  were  after  closure  completely  sub- 
nwrged  in  boiling  water  for  fifteen  ininnt«e,  and  were  then  pre- 
serred  in  a  hot^ir  bath,  varying  in  temperature  from  30*^  G.  to 
35°  C. 

Mieroteopic  and  Naked-Eye  Appearances  of  the  Hay-Inftision 

*  Ths  label  were  ae«led  at  the  maniciit  of  removal  from  the  flume  over  whioh 
they  bad  been  boiling.  Id  every  case  a  subsequent  TscarreDce  of  ebuUltion  waa 
obMTved  doling  the  cooling  of  tbe  upper  part  of  the  tube.  Dr.  Roberta,  of 
■baoIiMter,  bu  anggeated  that  tbe  occurrence  of  Bacteria  in  tubes  thoa  aealed 
Hwr  be  explained  by  their  indisught,  togelber  with  a  certain  amount  of  air,  at 
tho  momatit  of  cloraie;  bat  the  eiperiments  of  Sandenou,  recently  eonSrmed 
^  Cdbn,  h>T«  abown  tiiat  oonUmination  of  fluids  by  Bacttria  only  take*  plaoe 
twmiisli  Ui«  madism  of  intpoM  mrCacM  or  liqaidi. 

l4  1> 
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at  the  Time  of  Sealing  the  Tubes. — The  infusion  in  tabes  1,  2,  3, 
6,  7  was  dear  and  pellucid ;  that  in  tubes  4,  5,  8,  9,  10,  11  was 
hazy. 

Microscopic  examination  gave  the  result  indicated  aboTe,  as  to 
the  appearances  of  fireshly  -  prepared  hay  and  hay  -  and  -  cheese 
infusion. 

Subsequent  Appearances  of  the  Infusion  in  TtAes  1-11. — The 
tubes  with  infusion  which  was  pellucid  at  the  first  were  found  to 
retain  this  character  for  several  weeks,  being  preserved  in  the 
air-bath,  and  examined  from  day  to  day.  The  hazy  infusiooB 
were  opened  after  four  days,  and  their  contents  found  to  be  un- 
changed. 

A  portion  of  the  same  hay-and-cheese  infusion,  boiled  and  pTl^ 
poeely  contaminated  by  preservation  in  an  undeaned  beaker,  ms 
found  after  four  days  to  be  teeming  with  Bacterium  termo  ex- 
hibiting vital  movements.  The  pellucid  infusions  were  subeequenilj 
examined  with  the  microscope  at  different  times,  and  found  to  le 
unchanged. 

Series  B.  Nov.  25tL  Experiments  with  Tumip-andrCkeeu 
Infusion. — An  infusion  was  made  with  700  grms.  sliced  white 
turnip  and  1000  grms.  water,  to  which  about  1  grm.  findj- 
minced  new  cheese  was  added,  the  jug  containing  the  mixture 
being  maintained  for  four  hours  on  a  sand-bath  at  a  temperature  of 
45°-55°  0. 

The  infusion  was  now  filtered ;  sp.  gr.  of  the  infusion  1011*1. 
Beaction  slightly  acid. 

Tubes  12,  13,  14.  Sealed  cold.  Submerged  in  boiling  wata 
for  thirty  minutes. 

Tub^  15, 16,  17, 18, 19.  Sealed  approximately  during  ebalfr 
tion.     Submerged  in  boiling  water  for  Alrty  minutee. 

The  tubes  were  preserved  in  the  air-bath  as  in  Series  A. 

Microscopic  and  Naked-Eye  Appearances  of  the  Infusion  at  ^ 
Time  of  Sealing  the  Tubes. — The  liquid  in  all  the  tubes  was  pe^ 
fectly  clear  and  limpid.  A  few  shreds  and  flakes  were  obvious, 
whidi  appeared  to  be  derived  from  the  filter  paper  and  from  &6 
sUght  precipitation  of  albuminous  matter.  The  microeoopic  tp 
pearances  were  those  above  described  as  characterizing  such  in* 
nisions. 

Subsequent  Appearances  of  the  Infusion. — ^The  infusion  in  all 
the  tubes  was  found  on  examination  nrom  day  to  day  to  retain  its 
limpidity.  Subsequent  microsbonic  examination  of  all  the  tubes  tt 
vanous  periods  subsequent  to  tne  dosure  of  the  tubes  (from  hsr 
days  to  tnree  weeks)  yidded  no  indication  whatever  of  a  devek^ 
ment  of  Bacteria  or  other  organisms,  nor  of  any  diange.  A  pcv^ 
tion  of  the  same  infusion  placed  in  an  undeanaed  beaker  for  oofi- 
parison  was  miXkj  audi  «;7«%xm\n^  with  Bacteria  after  three  daja 
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Ssbub  C.  Not.  28tlL  Experimentt  with  Twmip-and-Cheeae 
Infusion. — The  infiision  siinilar  in  all  lespecte  to  that  m  Series  B, 
bat  prepuied  with  a  somewhat  larger  proportion  of  turnips ;  therefore 
of  higher  roecific  gravity,  which  was  not  namericall;  detennined. 

I^bea  20,  21,  22,  23.  Boiled  and  sealed  approximately  daring 
ebullition.     Not  sabeeqaently  anbmerged. 

Tubee  24,  25.  Boiled  and  sealed  approximately  darmg  ebulli- 
tion. Subeequently  satmerged  in  bodmg  water  daring  thirty 
minutes. 

The  tabes  were  preserved  in  the  air-hath  as  in  Series  A  and  B. 

Sbbies  D.  Not.  30th.— An  infusion  prepared  as  in  Series  B 
and  C,  but  brought  to  a  8p.gr.  1031  by  evaporation  after  filtration. 

Tabes  26,  27,  28,  29.  Sealed  cold.  Subsequently  submerged 
in  boiling  water  for  l^rty  minutes. 

Tubes  30,  31.  Boiled  and  sealed  approximately  during  ebulli- 
tion.    Not  subsequently  immersed. 

Tubes  32,  33.  BoQed  and  sealed  approximately  during  ebnlli- 
tion.     Subsequently  submerged  in  boiling  water  for  thirty  minutes. 

Appearances  in  the  Infusions,  Series  0  and  D,  at  the  time  of 
Beaiing  and  Submerging. — The  appearances  in  the  &esbly-prepared 
infusion  were  similar  to  those  described  above  as  characterizing 
BOch  infusions. 

Sahseqaent  naked-eye  examination  of  the  tubes  did  not  reveal 
the  slightest  change ;  they  remained  limpid.  Specimens  &om  each 
group  were  opened  and  examined  with  the  nucrosoope  after  four 
days,  and  the  microscopic  characters  found  to  be  anchanged :  the 
liquid  was  perfectly  sweet.  The  remaining  tabes  were  examined  at 
intervals  before  the  end  of  December,  being  maintained  daring  the 
whole  time  at  a  temperature  of  85°  to  40°  G.  in  the  air-bath ;  they 
equally  proved  te  nave  remained  unchanged  when  opened  and 
examined  with  the  mieroscopej  and  were  also  &ee  from  unpleasant 
mnelL 

SsBncs  E.  Nov.  28th. — Six  porcelain  capsules  were  heated  to 
redness,  and  nearly  filled  with  the  turnip-infusion  used  in  Series  C. 
They  were  placed  on  the  air-bath  under  a  glass  shade. 

Capsnles  1,  2.     The  infusion  was  unboiled. 

Capsule  3.     The  infusion  was  boiled  in  the  capsule. 

Capenle  4.  The  infusion  was  introduced  after  it  had  been  boiled 
for  five  minutes  in  a  superheated  test-tube. 

Capsules  5  and  6.  The  infusion  was  that  used  in  Capsule  4, 
bat  a  drop  of  distilled  water  was  added  to  each  of  these  two 
oapaoles. 

After  four  days  the  infusion  in  capsules  1,  2, 5,  and  6  was  found 
to  be  teeming  with  Bacterium  termo  and  Bacterian  filaments. 

Capsule  3  was  found  to  be  cracked,  and  hence  was  discarded  (it 
swarmed  with  Bacteria). 
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Capsule  4  was  perfectly  free. from  organisms,  and  remained  so 
during  a  fortnight,  when  a  fangns-myceliom  made  its  appearance 
on  the  sorfSEuse. 

Series  F.  Dec.  10th. — A  strong  infiision  of  inmip  and  cheese, 
prepared  as  in  Series  B  (sp.  gr.  1013),  was  boiled  in  an  eight-omioe 
flask  for  five  minutes.  Three  common  test-tubes  were  superheated 
and  placed  in  a  beaker  to  support  them. 

No.  1.  The  infusion  was  poured  in,  and  with  it  one  drop  of 
distilled  water. 

No.  2.  The  infusion  was  poured  in  and  thus  left. 

No.  3.  The  infusion  was  poured  in  and  again  boiled  for  two 
minutes. 

These  and  the  flask  containing  the  remaining  infusion  were  left 
on  a  shelf  for  one  day ;  on  Dec.  11th,  there  bein^  no  cloudiness  in 
any  of  the  four,  they  were  placed  on  the  top  of  the  hot-air  bath.  On 
Dec.  13th  No.  1  was  found  to  be  swarming  with  Leptoihrio^gro^f&B 
and  free  Bacterium  termo. 

No.  2  also  was  cloudy,  and  swarmed  with  what  Gohn  calls  the 
rosary-chains.  No.  3  was  absolutely  free  from  all  deyelc^ment  of 
life,  and  was  perfectly  sweet  and  limpid ;  so  also  was  the  fluid  in 
the  original  flask,  a  large  one  capable  of  holding  eight  ounces. 
How  is  the  development  of  Bacteria  in  No.  2  to  be  explained? 
The  original  fluid  remains  pure;  the  fluid  in  No.  3,  which  was 
reboiled,  remains  so  too ;  the  tube  itself.  No.  2,  had  been  heated 
red-hot,  and  could  not  be  a  source  of  contamination.  One's  atten- 
tion was  therefore  directed  to  the  conditions  of  the  passage  of  the 
fluid  from  the  flask  into  the  tubes ;  and  heace  an  explaiiation  at  onoe 
offered  itself.  The  large  flask  had  not  been  superheated  ;  its  hp  was 
still  dirty,  laden  with  Bacteria  ready  to  contaminate  fluids  as  ihej 
poured  from  it ;  hence  the  contamination  of  the  fluid  in  test-tube 
No.  2.  The  TaUdity  of  this  explanation  cannot  be  disputed,  be- 
cause it  is  known  that  such  glass  sur£six;es,  unless  specially  cleansed, 
invariably  contaminate  infusions  exposed  to  them. 

Series  O.  Feb.  lltL — The  publication  of  Dr.  Burden  Sand6^ 
son's  letter,  describing  some  experiments  made  by  Dr.  Bastian, 
induced  us  to  make  a  further  senes  of  experiments  with  important 
modifications.  We  had  expressly  avoided  the  introduction  of  any- 
thing like  visible  lumps  of  solid  cheese  or  turnip  into  our  infosioDS 
during  their  ebullition,  believing  that  such  lumps  were  a  possiUe 
source  of  the  exclusion  of  Bacteria  or  their  germs  frx>m  the  killing 
influence  of  the  boiling  temperature.  This  precaution  we  had  sap- 
posed  (in  the  absence  of  any  statement  to  the  opposite  effect)  to 
have  been  taken  by  Dr.  Bastian  in  the  experiments  adduced  by  nim 
in  the  'Beginnings  of  Life'  The  presence  of  such  lumps  was 
publicly  suggested  in  discussion  at  the  British  Association  Meeting 
at  Liverpool  as  a  source  of  fiJlacy,  and  has  been  demonstrated  to  be 
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80  by  Bi.  Ferdioand  Cohn  in  expenmenta  made  with  peas  and 
infusion  of  peaa.*  Further,  we  had  limited  the  bulk  of  our  infu- 
Bions  and  the  size  of  our  expeiimeutsl  tubes,  in  view  of  the  obvious 
GonsideratioQ  that  the  larger  the  mass  aud  area  to  be  guarded 
against  contamination  the  greater  the  chance  of  failure  in  that 
respect.  Thirdly,  it  had  not  occurred  to  us  to  make  use  of  vessels 
in  these  experiments  of  a  form  so  inconveoient  and  difficult  to 
thoroughly  guard  against  effecta  of  "  spluttering,"  and  to  thoroughly 
beat  by  boilmg,  as  the  retort.  Nor  could  we  gneee,  in  the  absence  ' 
of  any  directioDS  on  that  point  from  Dr.  Bastiaii,  that  it  was  desir- 
able to  exclude  the  rind  of  the  turnip  from  the  preparation  of  the 
in&sion.  The  correspondence  in  '  Nature,'  however,  indicated  that 
"  pounded  "  cheese  (necessarily  in  a  condition  of  solid  lumps)  was 
added  (in  some  caeee)  to  his  experimental  vetselt  after  the  lurnip- 
infwsion,  and  was  present  during  ebuUitiou.  It  also  appeared  that 
r^rts  capable  of  holding  two  ounces  were  the  vessels  used ;  whilst, 
on  gronnds  not  given,  it  was  cousidered  advantageous  by  Dr.  Bastian 
to  peel  the  turnips  before  slicing  them. 

The  following  experiments  were  accordingly  made : — 

An  infusion  of  turnip  (minus  the  rind)  was  prepared  and  filtered ; 
it  had  sp.  gr.  1012'7.  In  the  experiments  Noe.  34  to  47  two- 
ounce  retorts  were  used,  and  the  bulb  half  filled  with  the  experi- 
mental infusion. 

No.  34.  The  infusion  neutralized  with  EHO.  About  two  grains 
of  ponnded  cheese  in  pellets  added  to  the  retort. 

Nos.  35,  36.  Infusion  not  neutralized.  About  two  grains  of 
pounded  cheese  in  pellets  added  to  the  retort 

Nos.  37,  38,  39.  The  simple  infusion. 

No.  40.  The  simple  infusion,  to  which  were  added  a  few  drops 
of  an  emulsion  of  cheese  prepared  with  some  of  the  turnip-infusion 
and  new  cheese,  the  emukion  having  been  filtered. 

No,  41.  The  simple  infusion. 

Nob.  34  to  40  were  boiled  for  five  minutes;  they  were  then 
preeerred  in  the  air-bath  at  a  temperature  of  35°  C,  and  sealed 
approximately  during  ebullition.  Four  of  them,  including  No.  36, 
were  subjected  to  a  niriiier  boiling  of  fifteen  minutes  in  a  water- 
bath  after  sealing. 

No.  41  was  boiled  Sot  five  minutes  and  placed  on  a  shelf  with 
its  month  open. 

BtAteqvetU  appeartmces  in  Retortt  Not.  34-41. 
On  Feb.  15th  Noe.  34,  35,  37  were  opened  and  found  to  be 
perfectly  sweet  and  &ee  firom  a  development  of  Bacteria  or  other 

'  fieitriga  sur  Biologie  der  FflanuD,'  BreaUu,  1672. 
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No.  41  was  observed  to  be  perfectly  limpid,  and  is  so  still 
(March  17tli). 

On  Feb.  27th  Nos.  36,  38,  39,  and  40  were  opened.  With  the 
exception  of  No.  36,  they  were  perfectly  sweet  and  free  from 
organisms. 

No.  36  had  a  slightly  foetid  odoor  and  swarmed  with  rather  long 
Bacteria — that  is,  Baderia  longer  than  the  common  B.  termCy 
which  deyelops  in  infusions  open  to  atmospheric  air,  but  not  qnite 
of  the  form  of  the  Bacillus  subtilis,  of  the  bntyric  fermentation, 
which  is  stated  to  appear  in  some  incisions,  e.ff.  milk,  to  which  the 
access  of  atmosphenc  air  has  been  entirely  prevented.  It  is  to  1)6 
noticed  that  in  this  series  the  only  retort  in  which  Bacteria  made 
their  appearance  was  one  of  those  in  which  small  lumps  of  cheese 
were  present  during  the  subjection  of  the  flask  to  the  process  of 
ebullition  and  subsequent  immersion  in  boiUng  water. 

This  result  induced  us  to  make  a  further  series  of  differential  ex- 
periments, bearing  upon  the  influence  of  the  state  of  aggregation  of 
the  cheese  introducea  into  the  turnip-infusion. 

Series  H.  March  8th. — A  turmp-infnsion  was  prepared  as  in 
Series  B ;  found  after  filtration  to  have  sp.  gr.  1113  '5. 

Tubes  similar  to  those  used  in  Series  A-E,  and  half  filled,  were 
used. 

Tubes  42,  43,  44.  The  simple  infusion  was  poured  into  the 
tube,  so  as  to  half  fill  it ;  a  lump  of  cheese  the  size  of  a  pea  was  thaoi 
added.    Sealed  cold. 

Tubes  45,  46,  47.  To  the  turnip-infusion,  before  introduction 
into  the  tubes,  an  emulsion  of  cheese  prepared  with  tumipKinfiisioii 
and  strained  through  a  piece  of  cambnc  was  added.  The  tubes 
were  then  half  filled  with  this  mixture  and  sealed  cold. 

Tubes  48,  49,  50.  The  same  as  42,  43,  44,  but  sealed  ap- 
proximately during  ebuUition. 

51,  52,  53.  The  same  as  45,  46,  47,  but  sealed  approximately 
during  ebuUition. 

Ail  the  tubes,  42  to  53,  were  completely  submerged  during  fife 
minutes  in  boiling  water,  and  subsequently  preserved  in  the  air-bath 
at  35^  C.  temperatura 

On  March  13th  the  contents  of  the  twelve  tubes  were  examined 
with  a  microscope.  No.  45  had  been  broken  in  the  boiling.  The 
five  remaining  tubes  which  had  been  prepared  with  cheeee  in  the 
finely-divided  condition  were  found  to  be  entirely  devoid  of  life, 
the  infusion  microscopically  and  otherwise  unchanged.  Of  the  six 
tubes  prepared  each  with  a  small  lump  of  cheese,  no  organisms  were 
detect^  in  42  and  44 ;  but  in  43  and  49  a  few  dongate  Baderia 
were  observed  (in  the  proportion  of  about  two  to  me  fidd  of  t 
ibrtnack's  system  10).  In  48  and  50  the  fluid  was  swarming 
with  elongate  Bacteria  and  true  Bacillus:    The  lumps  of  cheese 
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in  those  tabes  in  which  life  appeared  bad  softened  and  spread  out 
to  a  certain  extent  on  the  aide  of  the  tube.  The  cheese-lnmpe  in 
Nos.  42  and  44  retained  their  original  form. 


From  the  resalt  of  these  later  experiments,  made  in  consequence 
of  the  foller  informatioii  given  by  Dr.  Sanderson  as  to  Dr.  Bastian's 
mode  of  treating  tnmip  and  cheese  ao  aa  to  obtain  phenomena  enp- 
posed  to  be  in  &Toiir  of  the  doctrine  of  ArchebiosiB,  we  consider 
that  the  importance  of  excluding  visible  lumps  from  the  experi- 
mental infusions  is  clearly  indicated,  as  also  is  the  comparatirely 
greater  trustworthiness  of  the  small  tube  as  opposed  to  tne  larger 
retort  for  use  as  an  experimental  vessel.  We  moreoTer  consider 
that  we,  in  our  earlier  experiments  (November  and  December), 
carefolly  following  Dr.  Bsstian's  directions,  as  &r  es  be  had  given 
any  in  the  '  Beginnings  of  Life,'  bnt  nsing  at  the  same  time  proper 
care  as  to  cleanhness  and  due  boihng,  obtained  a  series  of  resolts 
contradicting  Dr.  Bastian's  statements  as  to  the  spontaneous  gene- 
ration of  Bacteria  in  infusbn  of  turnip  to  whi<^  a  fragment  of 
cheese  had  been  added. 

Fnrther,  certain  of  the  experiments  above  recorded,  and  others 
made  at  the  same  times  with  open  vessels  and  simple  tumip- 
infttsiw,  compd  na  to  dissent  emphatically  from  the  conclusion 
of  the  following  statement  contained  in  a  recent  paper  by  Dr.  Bas- 
tian  ('  Nature,'  Feb.  6th,  p.  275) :— "  Taking  such  a  fluid  there- 
fore in  the  form  of  a  strong  filtered  infusion  of  turnip,  we  may 
place  it  after  ebullition  in  a  superheated  flask,  with  the  assurance 
that  it  contains  no  hving  organisms.  Having  ascertained  also,  by 
oar  previous  experiments  with  the  boiled  saline  fluids,  that  there  is 
no  danger  of  infection  by  Bacteria  from  the  atmosphere,  we  may 
leave  the  rather  narrow  mouth  of  the  Sask  open,  as  we  did  in  these 
experiments.  But  when  this  is  done,  the  previously  clear  tumip- 
inrnsion  invariably  becomes  turbid  in  one  or  two  days  (the  tem- 
perature being  about  70°  F.),  owing  to  the  presence  of  myriads  of 
Baderia."    The  italics  are  our  own. 

We  find  not  only  that  such  an  infusion  remtuns  free  &om 
Bacteria  when  thus  treated  (subject,  of  course,  to  certain  &ilure8 
in  the  precautions  taken)  for  "  one  or  two  da^,"  but  if  contamina- 
tion by  the  admission  of  coarse  atmospheric  particles  capable  of 
carrying  Bacteria  be  guarded  against,  it  will  remain  so  for  weeks 
and  probably  so  for  years.  In  consequence  of  this  absence  of 
dervelopment  of  Bacteria  we  have  cultivated  Torulie  in  such  a 
tnmip-in fusion,  so  as  to  obtain  them  entirely  free  from  the  former 
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In  oonclacdon,  we  would  point  ont  that  fiEolure  in  manipnlatioii, 
contamination  in  unsuspected  ways,  such  as  that  due  to  the  pre- 
servatiye  influence  of  lumps,  and,  again,  the  mistaking  of  particles 
in  an  infusion  which  have  heen  there  from  the  first  for  organisms 
originated  de  novo,  do  not  exhaust  the  list  of  conoeivahle  explana- 
tions of  phenomena  which  have  been  attributed  to  spontaneous 
generation.  When  the  knowledge  of  the  natural  history  of  Bacteria 
has  advanced  somewhat  further,  there  will  be  a  possibility  of  such 
explanations  presenting  themselves  in  ways  at  this  moment  unsQ»- 
pected. 

Whilst  awaiting  Professor  Huizinga's  fuller  account  of  hii 
exjperiments,  we  may  point  out  that  the  hypothesis  of  an  inhibitoij 
innuence  of  increased  density  should  be  supported  by  experimental 
evidence,  and  that  it  cannot  apply  to  tubes  dosed  before  boiling. 
The  neck  of  the  flask  closed  with  asphalt  may  (so  jGgu:  as  conditions 
are  stated  by  him  at  present)  harbour  Bacteria^  as  in  our  Series  F. 
But  especially  we  would  urge  upon  him  and  others  that  it  is  unde- 
sirable, as  yet,  to  introduce  into  the  discussion  other  organic  mix- 
tures. Turnips  and  cheese  may  be  very  bad  material  for  experi- 
ment ;  but  it  would  be  well,  as  feur  as  possible,  to  settle  the  matter, 
or  the  way  in  which  the  matter  is  to  be  viewed  with  regard  to 
them,  before  going  off  to  other  particular  cases. 

It  would  be  a  very  excellent  thing  if  all  further  reference  to 
this  subject  could  be  postponed  for  a  year  or  two— that  is,  until 
further  study  of  Bacteria,  such  as  that  inaugurated  by  Sanderson 
and  Cohn,  has  given  us  surer  ground  to  tread  upon. — Proceedings 
of  the  Boyal  Society,  No.  145. 
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I%e  OrgamtatuM  of  Atlerophgllitet. — In  an  abstrAct  pablished  in 
*  leoent  nomber  of  the  P.B.8.,  Professor  WUUunson  gives  the  follow- 
ing aoooont  of  his  own  views  of  its  stmctnre  and  relations : — On  two 
oeoasions  he  direoted  attention,  in  the  '  Proceedings  of  tile  Royal 
Booiety,'*  to  the  stractnre  of  some  stems  wHohappeAred  to  hjm  to  belong 
to  the  well-known  genos  AaterophyUiUi,  briefly  pointing  ont  at  the  same 
time  their  apparent  relations  to  a  strotolus  of  which  he  had  previously 
pablished  Sgures  and  descriptions  f  under  the  name  of  VoUcmawita 
Dawnmi.  In  the  present  memoir  he  gives  a  detailed  exposition  of 
the  varioos  parts  of  the  plant,  including  the  roots,  rootlets,  stems, 
bnnohes,  leaves,  and  fmit,  in  different  stages  of  their  development. 
This  is  done  chiefly  in  two  modifications  of  the  primary  type — one 
from  the  Lower  Coal-measures  of  Oldham  in  Lanoaebire,  the  other 
from  those  of  Burntisland.  In  its  youngest  state,  tho  Oldham  form 
first  appears  as  a  mere  twig,  having  a  central  fibro-vascnlar  bundle 
enclosed  in  a  double  bark.  The  vascular  bundle  consists  entirely  of 
vessels  whioh  are  chiefly,  if  not  wholly,  of  the  reticulated  type.  When 
divided  transversely,  it  presents  a  triangular  section,  the  triangle  having 
long  narrow  arms  and  very  concave  sides.  The  bark  is  already  dif- 
ferentiated into  two  layers,  and  has  its  exterior  deeply  indented  by 
three  lateral  grooves — one  opposite  to  each  concave  side  of  the  vaacnW 
triangle.  The  outer  layer  is  pioseachymatons,  with  vertically  elongated 
oells ;  the  inner  one  consists  of  cyljndrical  parenchyma  arranged  in 
radial  lines,  the  cells  being  also  elongated  vertically.  As  the  plant 
grew,  successive  vascular  layers  were  added  exogenously  to  the  exterior 
of  the  vascnlar  axis.  Each  layer  consisted  of  a  single  linear  row  of 
vessels,  which  were  of  large  size  opposite  the  concavities  of  the  triangle, 
and  small  where  they  approached  its  several  angles.  The  radial  arrange- 
ment of  thoso  in  the  several  growths  was  equally  regular ;  they  were 
disposed  in  single  radiating  series,  new  laminte  being  intercalated 
peripherally  as  the  stem  grew.  These  radiating  lamina  were  sepa- 
rated by  small  medullary  rays.  Owing  to  the  &ct  mentioned,  that 
the  laminte  radiating  from  the  concave  sides  of  the  central  triangle 
oonsieted  of  much  larger  vessels  than  those  radiating  from  its  angles, 
three  or  four  such  growths  sufficed  to  convert  its  concave  sides  into 
slightly  convex  ones,  whilst  a  few  more  such  additions  converted  the 
vascular  axis  into  a  solid  eylindrieal  rod.  At  this  stage  its  transverse 
sections  appeared  definitely  divided  into  ax  radiating  areas — three  of 
laifp  open  vessels  radiating  from  the  sides  of  the  primary  triangle, 
■nd  throe  of  small  ones  proceeding  from  the  sides  and  extremities  of 
the  angles.  When  these  growths  have  thus  given  a  cylindrical  form 
to  the  vascular  axis,  a  ch^ge  takes  place  in  its  fiirther  development. 
Tonoentric  growths  again  begin  to  form,  but  in  them  all  the  vessels 
ire  of  almost  equally  small  diameters:  hence  the  abrupt  termination 

•  VoL  XI.,  pp.  95  and  43S. 

t  '  TranMcUooi  of  the  Literary  and  Philonphioat  SoeJtitj  of  HanchMter,' 
Jiird  aerieB,  vol.  v.,  ISTl. 
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of  the  three  areas  of  large  vessels  in  the  younger  growths  produces  a 
distinct  circular  boundary  line,  marking  a  special  stage  in  we  genesis 
of  the  stem.  From  this  point  the  additions  go  on  uninterruptedly, 
the  vessels  of  each  radiating  lanuna  or  wedge  increasing  slowly  in 
size  from  within  outwards  as  the  stem  advances  towards  maturity. 
During  these  further  developments  the  bark  has  continued  to  be  sept- 
rated  into  two  well-defined  forms.  An  inner  layer  consists  of  veiy 
delicate  elongated  cells  with  square  ends  (prismatic  parenchyma); 
these  are  seen  in  the  transverse  section  arranged  in  radiating  lines 
proceeding  from  within  outwards.  The  outer  bcurk  consists  of  narrow, 
elongated,  prosenchymatous  cells,  having  very  thick  walls ;  at  inte^ 
vals,  corresponding  with  the  spaces  between  the  successive  verticils 
of  leaves  in  the  ordinary  examples  of  AsterophyUiteSy  we  find  distinct 
nodes  where  the  bark  expands  into  lenticular  disks.  The  vasculsr 
axis  passes  through  these  nodes  without  undergoing  any  visible 
change,  either  in  the  position  of  its  vascular  layers  or  in  giving  off 
vessels  to  the  nodes  or  their  appendages.  The  thin  peripheral  margin 
of  each  node  sustains  a  verticil  of  the  slender  leaves  oi  Asterophf^tet, 
of  which  there  are  about  twenty-six  in  each  verticil.  The  aspect, 
dimensions,  and  arrangements  of  these  leaves  correspond  exactly  with 
what  is  seen  in  the  ordinary  specimens  found  in  the  Coal  shales. 
Transverse  sections  of  them  exhibit  a  single  thick  central  midrib,  but 
no  traces  of  vascular  tissues  have  hitherto  been  found  in  them. 

The  laminfe  of  the  vascular  axis  are  sepiEurated  by  numerous  meddr 
lary  rays  of  small  size ;  these  rarely  exhibit  more  than  four  or  fite 
cells  in  any  vertical  series,  and  usually  but  one  or  two.  The  extenkff 
of  the  bark  is  deeply  indented  in  each  intemode  by  three  very  deep 
superficial  grooves,  each  one  of  which  occupies  the  side  of  the  stem 
corresponding  with  a  concavity  of  the  central  triangle  of  the  vascokr 
axis.  These  grooves,  which  are  sometimes  double  instead  of  single, 
extend  from  node  to  node,  but  do  not  indent  the  nodal  disks.  Oinng 
to  the  great  depth  to  which  these  penetrate  the  bark,  they  give  a  very 
characteristic  tripartite  aspect  to  each  transverse  section  of  these  stems. 

The  Burntisland  type  agrees  with  the  Lancashire  one  in  all  its 
leading  features  of  structure  and  growth;  but  its  veeaeLs  are  all 
barred  instead  of  being  reticulated,  and  the  author  has  not  met  witt 
such  beautiful  examples  of  its  nodal  disks  as  he  has  done  in  the  esse 
of  the  other  form,  neither  has  he  seen  its  leaves  attached.  On  tlie 
other  hand,  he  has  found  specimens  of  much  larger  diameter  than  any 
that  have  hitherto  been  detected  in  Lancashire,  exhibiting  the  cbano* 
teristic  peculiarities  already  referred  to  in  an  exquisitely  beautifol 
maimer.  The  author  has  aLso  obtained  one  section  from  this  locality 
in  which  a  branch  is  given  off.  The  vessels  of  this  divergent  oigiB 
are  derived  from  the  central  portion  of  one  of  the  segments  of  amin 
vessels,  seen  in  the  transverse  sections,  which  proceed  from  one  of  tlie 
angles  of  the  central  triangle. 

Having  elucidated  the  details  of  the  aerial  stems,  the  anther  pfo* 
ceeds  to  examine  such  organs  of  fructification  as  appear  to  belong  to 
these  plants,  commencing  with  the  Volkmanma  DawBoni^  which  be 
described  at  length  in  the  Transactions  of  the  Philosopliical  SooMy 
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of  IfajicheBter  in  1871.  This  is  ft  TertidlUte  BtrobiloB  with  a  central 
Taacitlar  axis,  of  which  Utter  transTeree  Bectiona  exhibit  a.  cloae  cor- 
r^pondenoe  with  the  triangnUr  handle  of  AtterophylUlei,  being  alao 
triangular,  with  concave  sides  and  tmncate  anglos.  But  in  order  to 
adapt  this  primary  fibro-Tascular  bundle  to  the  requireraente  of  the 
frait,  each  of  the  truncate  angles  is  enlarged,  ao  as  to  make  the  entire 
section  an  almoat  hexagonal  one.  This  axis  is  surrounded,  as  in 
AgteropkyOitet,  hj  a  double  bark — an  outer  prosenchymatoDs  one,  and 
an  inner  one  of  more  delicate  cellalar  etructure.  At  each  node  this 
bark  expands  into  a  lenticular  disk  fringed  with  stiff  narrow  bracts, 
which  extend  upwards  and  outwards  beyond  the  sporangia.  The  latter 
rest  upon  the  hractiferous  disks  and  the  basal  portions  of  the  bracts, 
each  verticil  being  fertile.  The  sporangia  are  closely  packed  in  about 
three  concentric  circles,  and  attached  by  sporangiophorea,  originating 
&om  each  side  of  the  base  of  each  bract.  The  sporangia  have  ccUnlar 
wftlla  ;  they  are  full  of  large  spores,  each  of  which  has  its  surface  pro- 
longed into  a  number  of  very  long  radiating  spines.  This  fruit  the 
author  nnhesitatingly  identifies  with  the  aerial  Btems  previously 
deacribed. 

He  then  examines  various  so-called  FinUnonntce  found  in  the 
Lancashire  Carboniferous  shales,  of  which  the  internal  structure  is 
not  preserved,  but  which,  being  found  with  leaves  attached  to  them, 
admit  of  no  doubt  as  to  their  belonging  to  AtleriwhyUilet.  These  are 
r^orded  as  being  identical  with  Vo&mannia  Lauaoni ;  heuce  the 
ftuthor  accepts  the  latter  fruit  as  giving  the  internal  organization  of 
the  ordinary  Asteropbylliteon  strobilus.  The  fruit,  whioh  has  been 
previonoly  described  by  Binney,  Carmthers,  and  Schimper,  under  the 
luunes  of  Cakmodendrott  commune,  Volkmannia  Bmneyi,  and  Caiamo*' 
tachyt  Bimtet/oJia,  is  then  investigated.  The  above  aulbors  had  asso- 
ciated it  witJi  Calamiles  ;  but  its  internal  structure  is  shown  to  have 
nothing  in  common  with  that  type  ;  it  consists  of  alternating  verticils 
of  barren  and  fertile  appendages.  The  former  ore  nodal  disks  bearing 
protective  leaves ;  the  others  are  verticils  of  sporangiophoree,  usually 
six  in  each  verticil,  and  which  closely  resemble  those  of  the  recent 
Eqnisetaoete  ;  they  project  at  right  angles  from  the  central  axis,  and 
.  expand  at  their  outer  extremities  into  ohield-like  dieks,  which  sustain 
»  circle  of  sporangia  on  the  inner  surbce  of  each  shield.  The 
sporangia  consist  ofa  very  peculiar  modification  of  spiral  cells  ;  they 
ore  filled  with  spores  which  have  been  described  as  provided  wiUi 
elaters,  like  those  of  Equitetum;  but  the  author  rejects  this  inter- 
pretotion,  regarding  the  so-called  elaters  as  merely  the  torn  fragments 
of  the  ruptured  mother-cells  in  which  the  true  spores  have  been 
developed.  The  vascular  axis  is  shown  to  be  eolid,  and  without  any 
cellular  elemente,  being  wholly  different  from  that  of  Calamilei,  in 
which  the  vascular  axis  is  a  hoUow  cylinder  containing  an  immensely 
large,  cellular,  and  fistular  pith.  In  one  fine  example  of  Calamoitaehyt 
Binneyana  the  author  has  found  the  central  fibro-vasculor  bundle 
surrounded  by  an  exogenous  ring.  This,  too,  exhibits  no  resemblance 
whatever  to  the  corresponding  growths  of  Oaiavtilet ;  on  the  other 
hand,  it  corresponds  closely  with  conditions  occurring  iq  some  ports 
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of  Asterophyllites^  with  whicli  gronp  the  author  believes  the  fruit  to 
be  related,  ^lotwithstanding  tiie  peculiarity  of  its  sporangia  and 
sporangiophores.  The  author  is  confirmed  in  his  conclusion  that 
this  fruit  is  not  Galamitean  by  his  having  already  described  the 
structure  of  a  true  Galamitean  strobilus,  from  an  example  in  which 
the  central  axis  retains  most  accurately  the  arrangements  of  tissues 
characteristic  of  Galamitean  stems  (Miuichester  Transactions,  1870). 
A  type  of  stem  to  which  the  author  had  previously  assigned  the  pro- 
visional generic  name  of  AmyeUm  is  now  shown  to  be  the  root  or 
subterranean  axis  of  AsterophyUUes^  specimens  being  described  in 
which  clusters  of  rootlets  are  given  off,  in  irr^nlar  order,  from  variooB 
points  of  the  exterior  of  the  branching  roots.  The  latter  have  no 
medulla ;  but  in  the  centres  of  several  of  them  the  author  finds  the 
peculiar  triangular  fibro-vascular  bundle  so  characteristic  of  Aderth 
phyUites  ;  and  in  all  remains  of  the  same  trifid  origin  of  the  vascuhtf 
layers  may  be  traced  in  the  peculiar  curvatures  assumed  by  the 
vascular  laminas  as  they  proceed  frt)m  within  outwards.  The  huk 
consists  of  two  layers :  the  inner  one  is  composed  of  ordinary  parair 
chymatous  cells,  often  of  considerable  size :  the  outer  one  consists  of 
irregular  piles  or  columns  of  cells,  disposed  perpendicularly  to  the 
surface  of  the  bark,  and  with  their  tangential  septa  in  close  amtact 
and  in  parallel  planes.  The  lateral  or  radial  boundaries  of  these  piles 
of  cells  are  more  strongly  defined  than  the  transverse  septa.  In  tan- 
gential sections  of  this  outer  bark,  each  of  these  radially-disposed 
columns  of  parallel-sided  cells  appears  as  a  single  thick-walled  paren- 
chymatous cell,  whose  aspect,  in  common  with  that  of  its  neighbours, 
is  that  of  ordinary  coarse  parenchyma.  Such  sections  exhibit  no 
indication  of  the  radial  elongation  of  these  cells  seen  in  radial  and 
transverse  ones.  On  re-examining  the  inner  bark,  we  disoovw  the 
explanation  of  these  appearances.  Many  of  the  larger  and  more 
peripheral  of  the  bells  of  the  latter  are  seen  to  be  undergoing  division 
by  the  development  within  their  walls  of  secondary  cell-partitions, 
which  are  paiallel  with  those  of  the  radially-disposed  oolunms.  It 
appears  obvious  that  each  of  the  latter  was  primarily  one  of  the  cells 
of  the  inner  bark,  which  has  become  elongated  radially,  and  at  tiie 
same  time  divided  into  a  linear  series  of  compressed  cells  by  tiia 
growth  of  a  succession  of  secondary  divisions,  all  of  which  were  more 
or  less  tangential  to  the  periphery  of  the  stem. 

The  author  directs  special  attention  to  the  genetic  activity  of  thii 
inner  bark  ;  the  cells  of  its  inner  surface  were  obviously  instrumentel 
in  producing  the  successive  circumferential  additions  to  the  primsiy 
vascular  axis,  whilst  those  of  its  outer  surface  increased  the  diameter 
of  the  outer  bark  in  the  way  just  described. 

After  comparing  these  plants  with  living  forms,  the  condusion  li 
arrived  at  that  the  nearest  parallel  to  the  structure  of  their  steins  is  to 
be  found  in  Pnlotum  triquetrum;  whilst  their  general  affinities  are 
regarded  by  the  author  as  Lycopodiaceous  rather  than  Equisetaoeooa 
The  exogenous  aspect  of  ^eir  successive  vascular  growths  is»  if 
possible,  more  conspicuous  than  in  faiost  of  the  other  CarbonifflnMi 
Cryptogams. 
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Tlie  Btroctnre  of  the  atemB  described  ia  identical  with  that  of  those 
found  at  Antim  by  Frofeeeor  Benanlt,  and  aaaigned  by  him  to  &ph«ttO' 
phj/liian;  thus  the  cloee  atBoity  of  this  genus  wiUt  Agteroph^ttei 
appears  to  be  finally  established.  The  Calamilet  verticiUatu*  of  aathon 
is  probably  the  arborescent  stem  of  one  of  these  plants. 

Th«  Aftatomy  of  Neerowit. — A  paper  on  this  subject  was  lately  read 
before  the  Medical  Society  of  Albany  (N.Y.).  by  Dr.  W.  Hales.  The 
general  plan  of  his  remarks  was  first  to  treat  of  necrosis  aa  it  occun 
in  oonnectiTB  tissue,  and  to  oompare  the  processes  which  nature  adopts 
in  dealing  with  the  same  affection  in  the  more  compact  and  unyield- 
ing tissues,  as  the  osseona  and  teadinous.  The  subject  be  illustrated 
by  a  series  of  diagiuns  of  the  microscopical  appearances  of  normal 
and  inflamed  bone,  and  a  large  number  of  photographic  slides  made 
directly  &om  pathological  specimens  in  the  mnsenm  of  the  Albany 
Medical  College,  thrown  npou  a  white  wall  by  means  of  the  oxy- 
calcium  lantern.  The  college  mnsenm  is  extremely  rich  in  the  variety 
and  number  of  its  specimens,  being  one  of  the  finest  oollectious  in  the 
State.  The  mode  of  separation  of  the  seqnestrnm,  the  formation  of 
the  involucnmi,  the  presence  of  the  living  wall  of  granulation  tissue 
between  the  septic  elements  of  decaying  tissues  and  the  open  months 
of  absorbent  Teasels,  and  the  almost  complete  analogy  existing  between 
the  Tarious  stroctores  in  accomplishing  the  separation  of  dead  parts 
and  the  reproduction  of  the  new,  were  spoken  of  at  length.  The 
microscopic  and  pathological  anatomy  of  the  subject  was  fully  illus- 
trated. The  minute  structure  of  the  parts  at  the  different  stages  of 
the  affection,  and  the  appearance  of  actual  specimens  in  the  various 
phases  of  necrosis,  were  exhibited.  The  modifications  of  the  vascular 
supply  in  different  tissnes,  and  their  various  powers  of  anastomosis, 
were  fully  discussed. 

A  Trace  of  Sexual  Orgaru  in  the  Hymewmycetet.—T£.  A.  (Ersted 
has,  says  M.  Anton  de  Bary  (in  a  paper  in  'Grevillea'  for  June), 
discovered  a  trace  of  sexnnl  organs  in  the  Hj'menomyoetes  where, 
perhaps,  no  one  had  previously  looked  for  them.  He  has  seen,  in 
Cact,  in  Agai-iau  variabUig,  Pers.,  oocysts  or  elongated  reniform  cells, 
which  sprang  up  like  rudimentary  branches  of  the  filaments  of  the 
mycelium,  and  enclose  an  abundant  protoplasm,  if  not  even  a  nucleus. 
At  the  base  of  these  oocysts  appear  the  presumed  antheridia,  that  is 
to  say,  one  or  two  slender  filaments  which  generally  turn  their  ei< 
tremitaes  towards  the  oocysts,  and  which  more  rarely  are  applied  to 
them.  Then,  without  ulteriorly  undergoing  any  appreciable  modifica- 
tion, the  fertile  cell,  or  oocyst,  becomes  envelop^  iu  a  locework  of 
filaments  of  mycelium  which  proceed  from  that  which  bears  it,  and 
this  tissue  forme  the  rudiments  of  the  cap.  The  reality  of  some  kind 
of  fecundation  in  this  circumstance,  and  the  mode  of  the  phenomenon, 
if  there  is  one,  are  at  present  equally  uncertain.  If  M.  CErsted's 
opinion  is  confirmed,  naturally  the  whole  of  the  cap  will  be  the 
product  of  fecuudatiou.  As  long  ago  as  I860  M.  Earsten  presumed 
that  such  was  the  case.  His  observations  on  the  first  development  of 
^artcu*  eampetlrit,  as  far  as  we  can  judge  by  the  rather  obscure 
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acconnt  giyen  in  '  Bonplandia '  (1862,  pp.  63),  would  agreo  with  M. 
CEh^ted.  '*  It  is  impossible  not  to  perceiye  the  similitade  between  the 
phenomena  seen  by  M.  (Ersted  and  those  I  have  described  in  Peziza 
confluens" 

Mode  of  preparing  the  Tympanic  Membrane.  —  The  method  d 
preparation  of  the  tympanic  membrane  which  has  been  found  most 
e£fectual  by  Dr.  M.  Watson  is  the  following : — The  membrane  is  re- 
moved as  soon  after  death  as  possible,  and  steeped  for  a  few  seconds 
in  concentrated  acetic  acid.  It  is  then  placed  in  a  solution  of  chlcvida 
of  gold  (0*5  per  cent.),  which  should  be  kept  at  a  temperature  8ome> 
what  aboYe  that  of  the  blood  for  half  an  hour,  after  which  the 
membrane  should  be  placed  for  twenty-four  hours  in  glycerine,  or  in 
water  slightly  acidulated  with  acetic  acid,  and  exposed  to  the  li^^t 
till  it  assumes  a  delicate  purple  colour.  By  this  means,  the  loops  and 
the  nerres  accompan3ring  them  are  renderod  visible.  The  spedmen 
may  be  preserved  in  glycerine  acidulated  with  acetic  acid. 

A  FungM  Parasitic  on  the  Mouse, — At  the  meeting  of  the  Academy 
of  Natural  Science  of  Philadelphia  (April  22nd),  Professor  Leidj 
exhibited  a  mouse  with  sevesal  whitisii  masses  a^erent  to  the  ean^ 
side  of  the  face,  and  nose.  The  mouse  had  been  caught  in  tho 
children's  department  of  Blockley  Hospital.  The  white  matter 
examined  beneath  the  microscope  proved  to  be  composed  of  sporolar 
bodies,  single,  double,  or  in  short  chains  of  a  dozen  or  more.  Thej 
measure  about  the  ^^  of  a  line  in  diameter.  The  fungus  is  a 
Torula  or  Oidium,  and  resembles  that  found  in  Aptha.  Perhaps  the 
disease  in  the  mouse  is  the  result  of  feeding  upon  articles  imbued  with 
adherent  portions  of  apthous  matter  from  &e  mouths  of  children. 

Cancer  in  the  Neighbourhood  of  the  True  Skin. — Dr.  Ogston  says  of 
this,  that  when  it  occurs  on  the  prepuce,  the  lips,  the  face,  the  hands, 
&c.,  one  of  the  earliest  expressions  of  the  disease  is  a  xeoognixable 
amount  of  hypertrophy  of  the  epidermis  over  the  tumour,  and  a 
binding  down  of  this  structure,  so  that  it  cannot  be  moved  backwards 
and  forwards  over  it.  This  is  equally  true  whether  the  canoerona 
proliferation  of  epithelium  progresses  more  superficially  on  and 
between  the  papiUee  of  the  skin,  so  as  to  give  rise  to  an  elevated 
epithelioma,  or  extends  among  the  subcutaneous  tissue  or  deeper  parts, 
so  as  to  form  a  cancerous  nodule  of  the  ordinary  deep  description ;  in 
both  classes  of  cases,  the  skin  is  bound  down  to  the  tumour  from  the 
very  commencement,  and  generally  presents  an  alteration  of  appear- 
ahce  visible  to  the  naked  eye  of  a  close  observer.  The  cuticle  appears 
rough  and  scaly,  and  the  true  skin  beneath  shows  through  it  with  a 
purplish  red  tinge,  so  that  the  portion  affected  offers  a  contrast  to  that 
in  its  vicinity — not  very  prominent,  it  is  true,  but  unmistakable  on 
close  observation.  The  hairs  are  sometimes  stunted  and  broken,  tha 
hair-follicles  hypertrophied,  and  the  sweatrducts  present  a  thickening 
of  their  epithelial  lining. — Edinburgh  Medical  JoumdL 

Subepithelial  Endothelium  of  the  Mucous  Membra$^es. — Dr.  K  Klein 
says  in  the  '  Medical  Becord,'  that  M.  Debove  asserts  that  the  mocooi 
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nembraneB  poBMss,  beneath  the  superficial  epithelinm,  a  amgle  layer 
>f  flat  cells,  consisting  of  protoplasm  and  united  with  each  other  by  a 
rery  delicate  intercellular  substance.  If  a  portion  of  small  freeh  iu- 
testine  be  deprived  of  its  epithelinm,  and  impregnated  with  solution 
>f  nitrate  of  silver,  there  appears  a  beautiful  network  of  more  or 
iees  sinaona  d&rk  lines  on  the  sur&ce  of  the  villa,  exactly  like  that 
Ml  the  surface  of  the  serons  membranes.  A  iiittii1ii.r  endothelium 
makes  its  appearance  beneath  the  epithelium  of  the  Lieberktihnian 
glands  of  the  intestine,  so  that  the  membrana  propria  of  the  gland 
M  tk  mere  endothelial  membrane.  fV.  Ozemy  found  in  silver- 
Aained  preparations  some  years  ago,  tiiat  the  membrana  propria  of 
ihe  sweat>^lands  of  the  skin  consists  of  endothelial  plates.]  In 
^e  bronchi,  a  similar  layer  of  subepithelial  endothelium  is  to  be 
'onnd ;  it  consists  of  polygonal  plates,  which  in  silver-iitained  prepsra- 
ions  are  bordered  by  straight  lines.  Dobou^  believes  it  probable  that 
he  epithelinm  of  the  bronchi  does  not  continne  into  the  infnndibula, 
>nt  that  the  cellolar  lining  of  these  latter  is  a  continuation  of  the 
ibove-mentioned  endothelinm.  The  subepithelial  oodotbelium  of  the 
aucous  membrane  of  the  bladder  consists  of  very  large  polyhedral 
ells,  bordered  by  straight  lines.  From  all  this,  says  Dr.  Klein,  it 
,ppear8  that  the  subepithelial  endothelium  corresponds  to  what  has 
leeo  yenj  often  described  as  a  structureless  basoment  membrane. 

The  Beiclving  and  Penetralittg  Power  of  certain  ObjeetiveM. — -Fiotee- 
or  Ardiasone  publishes  in  the  '  Sow  ItoUan  Journal  of  Botany,'  the 
allowing  Tables  showing  the  relative  resolving  and  penetrating  power 
if  objectives  by  four  different  French  and  German  makers.  In  the 
btennination  of  the  separating  or  resolving  power  he  employs  the 
liatoms  ordinarily  used  as  test-objects,  and  for  the  reason  that  they 
xe  more  generally  accessible  than  Nobert's  Test^plates.  In  publish- 
ng  these  Tables,  Professor  Ardissono  does  not  intend  to  pronounce  a 
odgment  upon  the  relative  value  of  the  work  of  the  different  makers. 
ie  vory  justly  states  that  the  separating  or  resolving  capacity  is  only 
me  of  the  qualities  of  a  good  objective.  The  same  is  also  true  of  the 
[nality  of  penetration.  In  the  Table,  N.  refers  to  Nachet,  G.  to  Ound- 
oei,  H.  to  Harlnad,  and  Z.  to  Zeiu. 


waaMr. 

TM. 

B«lHII 

orDrj. 
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X. 

u. 

m. 

TV. 
T. 

Irtbmia  eaervii 

TrioeTBtinni  favne     ..      .. 

Biddulphia  pulchella       .. 
Pinnnlaria  nobilis     ..      .. 

Navicnlalyta 

B 

nZi.            -Q"i>. 

VL 

Svnedra  inpeiba 
PWuUriaintemipto 

h"iv.         -G.,m..iv. 
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Ondeof 
Difficulty. 


Test. 


Balnm 
or  Dry. 


Minimnm  Power 


VU. 

VIII. 

IX. 

X. 

XL 

XIL 


xni. 

XIV. 
XV. 
XVI. 

xvn. 


XVIIL 
XIX. 
XX. 


Btanroneis  Phcenicenteron 
Pleoroeigma  balticum 
Grammatophora  marina  . . 

Synedra  splendens 

,y       fulgens        

Pleurosigma  attennatnm  . . 

Synedra  pulchella 

Pleurosigma  angulatum  . . 
„  aouminatnm 

Nitzschia  sigmoidea 

Burirella  gemma  (transverse)  . . 


»t 


»» 


»» 


Nitzsohia  amphioxys 
Pleurosigma  strigoeum 
Spencerii 


»f 


*f 


»t 


»> 


.  •      « • 


angulatum  .. 


>»                 »»          ••      •• 
Nitzschia  sigmoidea 

Grammatophora  subtiliaslma  . . 

Cymatopleura  elliptica     .. 

Pleurosigma  fasoiola 

Surirella  gemma  (longitudinal) 


u 


f» 


»»  »»  •  • 

Frustulia  saxonica    . . 
Nitzschia  ourvula 
Amphipleura  pelludda 


B 

n 
w 
>} 

D 
B 
D 

»» 
D 

B 
»» 

9f 

n 
»» 

D 
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»» 
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Direct  lifcbt. 
H.,  vn.         ^—  N.,  m. 


n 
n 
»» 


n 
•» 


H.,  vm. 


» 


Z.,  F. 

H.,  IX.,  X. 


—  N..  V. 


V 

—  N.,  T. 

—  G.,  vn. 


ObUqoe  Ll^t. 
N.,  V.  —  Z.,  F. 

Direct  Ugbt 
H.,  IX.,  X-     —  G.,  vn. 

Oblique  Ugbt. 

H.,  vn^  vm.  —  G.,  v.,  vi. 
H.,  IX.  —  G.,  vn. 

»»  *t 

H.,  X.  —      ft 


w 


n 


Artifldal  Ugbt! 
H.,  X.  —  G.,  vn. 

Moooduromatic  Lfght 

H.,  vn.         — G.,v. 
H.,  IX.  —  Z.,  F. 

H.,  X.  —  G^  vn. 


n 


Table  II. — Gbadb  of  Penbtbation. 


Ol^Jectlve. 

OeDtralUgbt 

Oblique  UghL 

• 

Gundlaoh I. 

Naohet      0. 

, I. 

Gundlaoh IL 

m. 

"          IV. 

Hartnaok IV. 

Nachet      V. 

Hartnaok VIL 

Gundlaoh V. 

VL 

Hartnaok VIIL 

Zeiss F. 

Hartnaok IX. 

X. 

Powell  and  Lealand               -j^ 

(immersion) 
Gundlaoh VII. 

vm. 

IX. 

»        X. 

n. 
n. 

IV. 
V. 
VI. 
VI. 
VL 

vm. 
vin. 

X. 
X. 

X. 
X. 

xn. 
xn. 
xn. 

xn. 
xn. 
xn. 
xn. 

xn. 
xn. 
xn. 
xn. 
xn. 
xn. 
xm. 

XVL 
XVL 

XVL 
XVL 
XVL 
XVL 
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Remarkt  on  Trieentium  jimbrialvm. — Dr.  A.  Mead  Edwuds  Bays 
tbat  in  the  number  of  the  'Iiena'  for  April,  1872,  vol.  i.,  page  100,  ia 
a  paper  by  Dr.  Woodward,  on  the  double  markingB  of  Tricerstiom, 
wherein  he  fignres  two  valves,  one  whole,  the  other  broken,  as,  both  of 
them,  belonging  to  Trtcera/ium  Jtnibriatum.  First,  as  to  the  Bpecies. 
It  was  fonnded  on  what  ia  now  generally  considered  very  insufficient 
grounds  by  Dr.  G.  C.  Walliph,  in  1868,"  and  Ralfs  t  has  ranked  it 
under  the  older  name  of  T.  favut.  "  For  my  part,  although  I  have 
never  seen  Dr.  Wallich'a  original  specimens,  I  most  say  I  think  it 
cannot  be  separsted  from  that  species.  Mbller  in  his  Typen-Flatte 
has  chosen  to  retain  the  name,  attaching  it  to  a  four-aided  form, 
and  giving  Brightwell  as  the  fonnder.  I  do  not  wish  to  be  too 
severe  on  Mr,  Moller,  who  has  given  na  auch  beantifol  apecimens 
of  his  mechanical  skill,  bnt  I  have  known  of  more  than  one  be- 
ginner at  the  diatoms  led  astray  by  errors  which  Lave  crept  into  his 
slides.  The  form  he  names  T.  Jimbrialum  cannot  be,  with  justice, 
separated  apecifically  from  T./aviu,  £hr.,  as  Dr.  Woodward'a  plate 
shows  plainly.  The  finer  set  of  markiugs  can  be  shown  in  every  valve 
of  T.  favu*  which  has  not  been  too  long  acted  npon  by  chemicals.  As 
to  the  other  specimen  figured  in  the  plate,  and  which  ia  in  the  cabinet 
of  Dr.  Johnston,  I  have  seen  and  examined  it  critically.  Dr.  Johnston 
lent  me  the  specimen  in  1866,  and  I  took  several  photographs  of  it.  I 
was  particularly  interested  in  it  aa  it  came  from  the  Moron  earth,  and 
I  hod  found  the  aame  apecies  aome  time  before  in  the  Monterey  deposit, 
bnt  with  six  sides.  About  the  same  time  Mr.  C.  G.  Bush,  of  Boston, 
found  a  three-sided  form  of  the  same  in  the  Monterey  material,  and 
sent  it  to  me  for  photographing.  I  obtained  one  or  two  pretty  good 
negatives  of  it,  and  sent  it  back  to  him.  Soon  after  I  was  aorry  to  hear 
that  the  balaam  had  contracted,  drawing  the  cover  down  and  breaking 
Hie  diatom.  I  have  never  been  able  to  find  another  three-sided  form 
of  this,  as  I  conaider  it,  distinct  species.  I  also  lost  my  six-sided 
fbrm,  and  for  awhile  was  in  despair.  Thereafter,  however,  I  found 
in  the  Monterey  material  a  beautiful  and  perfect  ais-aided  valve,  be- 
ndee  several  fragments.  The  group  including  Dr.  Johnston's,  Mr. 
Bnah's,  and  my  apecimena,  I  consider  deaervoa  to  rant  as  a  separate 
species,  and  I  have  provisionally,  in  the  manuscript  of  my  report  on 
&»  specimens  collected  W  the  California  State  Survey,  c^ed  it 
ZWeeroftum  ponderogum.  Therefore,  I  would  ask  aa  a  favour  of  diato- 
miets,  that,  until  my  said  report  sees  the  light,  when  I  will  give  my 
reasons  for  so  ranking  these  forms,  they  be  called  by  the  name  I 
have  proposed  for  them." 

Dittiiignithing  FStrei  in  Mixed  Goods  by  the  Mieroieope. — Mr. 
Charles  Stodder  has  the  following  in  a  number  of  the  'Scientifio 
American,'  publiahed  some  time  since.  He  aays,  in  answer  to  an 
editorial  inquiry,  "  Unc|ueBtionably  the  microsoope  is  the  beat  means 
of  aooranplishing  the  purpose  of  your  correspondent;  it  is  the  sim- 
plest, quickest,  easiest,  and  surest.     All  and  each  of  the  fibres  named 
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in  the  article  are  constructed — built  up,  so  to  speak — in  diffiBrent 
manners,  so  distinct  from  each  other  that  a  moderate  magnifying 
power,  say  400  diameters,  of  a  decently  good  instniment,  will  show  at 
once  what  they  are.     Anyone  with  a  very  little  skill  in  manipulation 
can  obtain  the  result.     The  differences  have  been  described  and 
.figured  in  the  books,  but  there  is  no  need  of  books.     Everyone  can 
obtain  genuine  fibres  of  either  kind,  with  almost  less  trouble  than 
referring  to  a  book,  for  comparison  with  those  found  in  the  fabric, 
and  the  original  comparison  is  of  fetr  more  value  than  the  authority  d 
a  picture.     No  chemical  test  is  known  to  distinguish  flax  from  cotton 
fibre ;  but  their  difference  in  the  microscope  may  be  seen  at  a  glance. 
Jute  fibre  has  more  resemblance  to  flax,  but  can  be  distinguished  with 
a  little  more  study.     The  materials  of  paper  may  also  be  ascertained, 
in  part  at  least,  by  the  microscope :  for  example,  your  number  dated 
March  15,  is  printed  on  paper  containing  no  cotton  or  linen ;  it  is 
mostly  wood  fibre,  with  ^  pitted '  and  '  scalar!  form '  ducts,  not  pecu- 
liar to  any  kind  of  wood,  with  possibly  fibres  of  manilla,  esparto,  or 
ramie,  of  which  I  have  not  the  means  of  comparison.     But  the  micro- 
Boope  cannot  do  everything.     There  is  a  certain  fabric  in  use  purport- 
ing to  be  made  entirely  of  cows'  hair.     The  question  came  up:  Is 
there  any  sheep's  wool  in  it?     This  could  not  be  answered.    For, 
while  the  bulk  of  each  is  easily  distinguished,  there  are  some  bain 
from  each  animal  that  cannot  be  known  from  the  other.     In  this  case, 
so  far  as  is  known,  chemistry  is  equally  powerless." 

The  Phthisis  Controversy. — ^Dr.  Joseph  Coats  thus  sums  up  the 
results  of  this  serious  discussion.  In  the  *  Medical  Beoord,'  June  4, 
he  says,  if  we  now  finally  ask,  *'  What  is  the  outcome  of  this  discus- 
sion ?"  the  answer  may  be  in  some  respects  difficult  It  can  at  least 
be  said,  it  was  agreed  by  all  the  speakers  that  we  have  in  phthiaii 
pulmonalis,  besides  the  ordinary  products  of  inflammation  within  the 
lung-alveoli,  also  a  cellular  growtii  in  the  walls  of  the  alveoli,  whidi 
cellular  growth  is  variously  called  lymphoid,  adenoid,  and  reticular 
growth.  The  chief  discussion  was  as  to  whether  this  growth  is 
to  be  called  tubercular  or  not;  whether  it  is  a  spedflo  new  for- 
mation of  a  definite  anatomical  structure,  or  whether  it  is  simply 
the  result  of  chronic  inflammation.  If  the  discussion  has  done  no 
more  than  state  this  ground  clearly,  it  may  not  be  entirely  withoift 
result 

Histological  Characters  of  Tvx>  New  British  Algcs, — The  following 
are  given  by  Mr.  E.  M.  Holmes  as  the  microscopical  chaiaetera  oi 
two  new  British  Algsd.  The  paper  with  fall  details  appears  in 
'  Grevillea,'  July,  1873.  The  first  is  CaUUhamnion  harmooarpmn;  of  this 
the  microscopical  characters  are :  articulations  at  the  baae  of  tiie 
stem,  coated  with  branched  and  jointed  filaments ;  articnlatioii  of  tiM 

Slumules,  6-8  times  as  long  as  broad ;  those  of  the  pinnn  four  tiiam. 
eoreasing  to  twice  as  long  as  broad ;  flexuose  and  attempted  towaidi 
apex  of  the  ultimate  pinnules.  Pinnules  of  the  pinnsB  either  sin^K 
once  forked,  or  repeatedly  forked,  and  tufted  at  the  apex ;  axils  f«7 
narrow,  so  that  tVi^  \e»&-br«nched  pinnules  appear  pinnate^  and  tht 
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more  densely  branclied  ones  appear  furcate.  The  author  says  that 
the  frvelificafion  is  of  two  kinds :  Ist,  Tufts  of  bnmched  moniliform 
cells,  of  a  darher  colour  than  the  cells  of  the  frond,  each  oell  sur- 
rounded by  a  hyaline  herder;  these  tufta  are  eitnated  on  the  rnchis 
of  the  plumules  and  pinnra,  but  are  never  formed  from  the  tenninol 
branchlels.  2nd,  fUliptical  cells,  two  or  three  in  number,  forming  a 
whorl  round,  and  semi-immersod  in,  the  npper  part  of  the  articniationa 
of  the  plumnles.  Both  the  tnfts  and  the  whorls  of  cells  appear  to 
contain  grtmnlor  matter,  bnt  show  no  appearance  of  being  tetraspores. 
This  very  remarkable  plant  bears  some  resemblance  to  Seriospora 
ihiffiihwMa,  but  diffors  from  it  in  its  want  of  gloBS,  different  coloor, 
in  the  moniliform  cellB  never  being  terminal,  and  not  formed  from 
the  branchleta,  bat  an  independent  growth  on  the  roobis,  and  in  the 
presence  of  the  whorled  elliptical  cells.  It  is  interesting  to  find  that 
there  is  a  specimen  in  Mrs.  Griffiths'  collection  of  Algs  belonging  to 
the  Linneon  Society,  which  was  gathered  at  Salcombe,  in  1S40,  and 
which  presents  the  some  character  of  tufted  cells,  itc.  This  specimen 
u  marked  "  Seirospora?" 

The  second  species  is  NUaphyUum  Ihyganorhizant,  N.S.  — M'oro- 
teapieal  SlnteiuTe :  Cells  polygoual,  becoming  smaller  and  quadrate  at 
the  margin  of  the  frond  ;  the  cellular  prucesses  are  compOBed  of  large 
elongate  polygonal  cells,  which  become  smaller  and  very  dense  toward 
the  point  from  which  the  roots  arise.  A  network  of  minate  veins 
traverses  the  whole  of  the  frund,  and  is  especially  noticeable  in  the 
ultimate  segments,  the  veins  being  formed  of  a  single  row  of  narrow, 
Konewhat  cylindrical  cells.  Tetraspores  distinctly  tripartite,  col- 
lected into  definite  rounded  eori  in  the  apices  of  the  nltimato  seg- 
ments. Capsular  fructification  not  yet  met  with.  Habitat :  Thrown 
sp  on  a  mud-bank  at  Torpoint,  and  at  Mount  Edgcumbe,  near  Fly- 
mouth.  Perennial?  This  interesting  little  plant  has  probably  been 
overlooked  for  many  years  as  a  variety  of  Wwdymenia  bifida,  under 
which  name  I  have  several  times  received  it,  and  have  also  seen  it 
among  the  Alg»  collected  by  the  late  Dr.  Cocks,  and  now  in  the  po»- 
Beesion  of  the  Linnean  Society.  This  mistake  has  most  likely  arisen 
from  the  similarity  of  its  branching  to  that  of  B.  bifida,  and  perhaps 
also  from  the  rare  occurrence  of  its  tetraspores.  From  H.  hijida,  how- 
ever, and  from  B.  crislala,  which  it  also  resembles,  it  is  abundantly 
distinguished  by  its  definite  aori,  and  tripartiU  tetraspores.  From 
Ifitophylhim  punctatam,  to  the  narrow  forms  of  which  there  is  a  close 
resemblance  in  colour  and  general  appearance,  it  is  separated  by 
the  tetraspores  forming  sori  in  the  ajpicea  of  the  frond  only,  and  by  ite 
fiwhriate  margin. 

The  Oonidia  oflAcheng.- — In  the  '  Annales  des  Sciences  Naturelles ' 
(Botanique),  vol.  xvii.,  M.  E.  Bomet  records  a  series  of  observations 
on  the  gonidia  of  lichens,  made  on  species  belonging  to  six^  different 
Mnera.  The  conclusion  to  which  his  oiamination  has  led  the  writer 
u  that  the  relations  of  the  hypha  to  the  gonidia  of  lichens  are  of  such 
«  nature  that  they  exclude  tlio  possibility  of  one  of  these  organs  being 
produced  from  the  other;  the  theory  of  parasitism  being  the  only  one 
whidi  can  givo  a  satisfactory  explanation  of  these  relations.     H« 
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believes  that  in  every  known  instance  the  gonidia  of  lichens  can  be 
produced  upon  a  species  of  Alga.     See  also  *  The  Academy '  (July)* 

The  Epidermis  of  the  Tway-blade, — Mr.  Gulliver,  F.R.S.,  who  is'so 
well  known  for  his  researches  into  the  structure  of  plants,  lately  gave 
a  lecture  to  one  of  the  provincial  societies  on  the  above  subject.  He 
stated,  says  '  Science  Gossip*  (July),  that  though  the  epidermal  oeUs  of 
plants  often  afford  good  diagnostic  characters,  it  is  remarkable  that 
they  have  been  little  used.  The  object  of  the  present  communication 
was  to  show  that  these  cells  of  Littera  ovata  differ  from  those  of  other 
orchids.  In  this  species,  the  epidermal  cells  on  the  under  surface  of  the 
leaf  have  remarkably  sinuous  boundaries,  so  as  to  form  a  good  example 
of  that  common  kind  of  epidermis  which  botanists  have  named  Golpen- 
chyma,  while  on  the  upper  surface  of  the  leaf  of  that  same  plant  the 
cells  have  smooth  margins,  more  or  less  polygonal  from  mutual  pres- 
sure of  roundish  or  oblong  cells.  Thus,  besides  the  stomata  on  the 
under  side  of  the  leaf,  the  epidermis  of  the  two  sides  differs  so  plainly 
and  curiously  as  to  present  very  pretty  microscopic  objects.  At  the 
same  time,  for  comparison,  examinations  were  made  of  the  correspond- 
ing tissue  of  Orchis  nuucvlay  Orchis  fusca^  Ophrys  musciferoy  and  Ophrifi 
aranifera,  in  every  one  of  which  the  epidermal  cells,  on  both  the  upper 
and  under  sides  of  the  leaf,  were  much  alike  and— save  the  stomata 
on  the  under  surface — resembling  the  same  cells  on  the  upper  side  of 
the  leaf  of  the  Tway-blado.  To  define  the  exact  value  of  this  chanc- 
ter  would  require  an  examination  of  the  wilderness  of  exotic  orchids 
as  well  as  all  our  native  species  ;  but  the  remarkable  character  now 
described  suggests  a  wide  and  probably  fertile  field  for  future  cultira- 
tion.  At  present  we  know  that,  among  the  Duckweeds,  Lemfia  miW 
is  easily  distinguishable,  by  its  sinuous  epidermal  cells,  from  Wdfa 
arrhiza,  though  these  two  plants  were  formerly  considered  as  identical 

The  Embryo  Pig^s-head.—Mr.  W.  K.  Parker,  P.R.S.,  has  given  a 
very  valuable  paper  on  this  subject  to  the  Eoyal  Society.  It  will, 
we  suppose,  be  published  in  the  *  Transactions.'  Meanwhile,  we  take 
the  following  account  from  the  last  number  of  the  '  Proceedings  of  the 
Boyal  Society.'  The  number  of  embryo  skulls  examined  is  something 
surprising. 

The  most  important  results  of  the  present  investigation  may  be 
stated  as  follows  : —  • 

1.  In  a  pig-embryo,  in  which  the  length  of  the  body  did  not  exceed 
two- thirds  of  an  inch,  and  four  postoral  clefts  were  present,  the 
craniofacial  skeleton  was  found  to  consist  of : — (a)  The  notochord,  te^ 
minating  by  a  rounded  end  immediately  behind  the  pituitary  body. 

(h)  On  each  side  of  the  notochord,  but  below  it,  there  is  a  cartila- 
ginous plate,  which  in  front  ends  by  a  rounded  extremity  on  a  level 
with  the  apox  of  the  notochord,  while  behind  it  widens  out  and  ends 
at  the  free  lower  margin  of  the  occipital  foramen.  These  two  platei» 
taken  together,  constitute  the  "  investing  mass  "  of  Bathke.  In  tbif 
stage  they  send  up  no  prolongations  around  the  occipital  fomnen ;  in 
other  words,  the  rudiment  of  the  basioccipital  exists,  but  not  of  ^ 
exoccipital  or  superoocipital. 
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(e)  The  l&rge  oval  naditorr  capsnles  lie  on  each  dde  of  the 
antwior  b&lf  of  the  inveating  moss,  with  which  they  are  but  imper- 
fectly united  :  there  is  no  indication  of  the  stapes  at  this  stage, 

(d)  The  trabecular  or  first  pair  of  praxiral  vieoeral  arches  enclose  a 
l;r&-Bhaped  pitnitary  space ;  they  are  closolj  appKed  hither  in  &ont 
of  thiB  BpBoe,  and,  coalescing,  give  rise  to  an  azygooB  prteoasal  ros- 
tmm.     The;  are  distinct  from  one  another  and  the  investing  mau. 

(e)  The  pterggo-palaline  or  second  pair  of  visceral  arches  lie  in  thft 
maxillo-palatine  processes,  and  are  therefore  siibocular  in  position. 
Ekcb  is  a  sigmoid  bar  of  nascent  cartilage,  the  iDcnrred  anterior  end 
of  which  lies  behind  the  internal  nasal  aperture,  while  the  posterior 
extremity  ia  curved  ootwards  above  the  level  of  the  angle  of  the 
mouth.  The  pterygo-palatine  cartilages  are  perfectly  free  and  distinct 
from  the  first  praoral  and  from  the  first  potloral  arcL 

{/)  The  mandibular  or  first  pair  of  poatoral  visceral  arches  are 
stont  oontinaons  rods  of  cartilage  which  He  in  the  first  visceral  arch 
behind  the  month.  The  ventral  or  distal  ends  of  these  arches  are  not 
yet  in  contact;  the  dorsal  or  proximal  end  of  each  is  somewbal 
pointed  and  afaarply  incurved,  pushing  inwards  the  membrane  which 
cloeea  the  first  visceral  deft  and  is  the  rudiment  of  the  membnuta 
tympani. 

{g)  The  ht/oid  or  eeoond  pair  of  postoral  arches  are  in  this  titage 
extremely  similar  to  the  first  pair,  with  which  they  are  paralleL 
They  are  stont  sigmoid  rods  of  cartilage,  which  are  separated  at  their 
distal  ends,  present  an  incurved  process  at  their  opposite  extremities, 
and  are  not  segmented. 

(h)  The  thjfro-hyal  or  third  postoral  arches,  which  corre^Hmd 
with  the  first  branchial  of  the  branchiate  vertebrata,  are  represented 
by  two  short  cartilaginous  rods  which  lie  on  each  side  of  the  larynx. 

(t)  The  olfactory  sacs  are  surrounded  by  a  cartilaginous  capsule, 
which  has  coalesced  below  with  the  trabecula  of  its  side  ;  while,  within, 
the  mucous  membrane  lining  the  capsule  presents  elevations  which 
indicate  the  position  of  the  future  turbinal  outgrowth  of  the  capsule. 

In  this  stage  the  posterior  nares  are  situated  at  the  anterior  part 
of  the  oral  cavity,  as  in  the  Amphibia,  and  the  roof  of  the  montii  is 
formed  by  the  fioor  of  the  skull,  the  palatal  plate  of  the  maxilla  and 
pklatine  bones  being  foreshadowed  by  mere  fulds.  The  outer  end  of 
the  cleft  between  the  first  and  second  prnoral  arches  is  the  mdiment 
of  the  lachrymal  duct,  while  its  inner  end  is  the  hinder  nssal  aperture. 
The  gape  dT  the  mouth  is  the  cleft  between  the  second  pneoral  and 
first  postoral  arch.  The  auditory  passago,  representing  the  Eus- 
tachian tube,  tympanum,  and  external  auditory  meatus,  is  the  deft 
between  the  first  and  second  postoral  arches.  The  proximal  end  of 
the  mandibular  arch,  therefore,  lies  in  the  front  wall,  and  the  hyoid 
in  the  hinder  wall  of  the  auditory  passage. 

2.  In  an  embryo  pig,  an  inch  in  length,  (a)  the  notochord  is  still 
visible ;  (b)  the  investing  mass,  the  hdves  of  which  are  completely 
oonfluent,  has  become  thoroughly  chondrified,  and  is  continued  up- 
fvards  at  each  side  of  the  occipital  foramen  to  form  an  aroh  over  it. 

(c)  TheanditotycspfiolesaroBtilldistinct  from  the  investlngmus, 
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and  a  plug  on  the  outer  cartilaginooB  wall  of  each  hias  beoome  marked 
off  as  the  stapes. 

(d)  The  hinder  ends  of  the  trabecnlar  arches  have  coalesced  in 
front  of  the  pituitary  body,  but  they  are  not  yet  confluent  with  the 
inyesting  mass. 

(e)  The  pterygo-palatine  rods  haye  increased  in  size  ;  they  ha^e 
not  become  hyaline  cartilage,  but  are  beginning  to  ossify  in  their  centre. 

(/)  In  the  mandibular  arch  the  proximal  end  has  become  some- 
what bulbous,  and  is  recognizable  as  the  head  of  the  malleus,  whilst 
the  incurved  process,  still  more  prominent  than  before,  is  the  nuimi- 
brium  mallei.  The  rest  of  the  arch  is  Meckel's  cartilage ;  outside  this 
a  mass  of  tissue  appears,  which  is  converted  into  cartilage,  rapidlj 
ossifies,  and  eventually  becomes  the  ramus  of  the  mandible. 

(g)  The  proximal  end  of  the  hyoidean  arch,  similarly  enlarging 
and  articulating  with  the  corresponding  part  of  the  mandibular  arch, 
becomes  the  incus,  the  incurved  process  attaching  itself  to  the  outer 
surface  of  the  stapes  and  becoming  the  long  process  of  the  incos. 
The  incus,  thus  formed  out  of  the  proximal  end  of  the  hyoidean  arcli, 
becomes  separated  from  the  rest  of  the  arch  by  conversion  of  part  of 
the  arch  into  fibrous  tissue,  and  by  the  moving  downwards  and  hack- 
wards  of  the  proper  hyoid  portion  of  the  arch.  A  nodule  of  cartilage 
left  in  the  fibrous  connecting  band  becomes  a  styliform  inierhfol 
cartilage,  while  the  proximal  end  of  the  detached  arch  becomes  the 
stylo-hyal. 

{h)  The  ihyro-hyals  have  merely  increased  in  size  and  density; 
they  closely  embrace  the  larynx  by  their  upper  ends. 

(t)  The  olfactory  capsules  are  well  chondrified ;  their  descending 
inner  edges  have  coalesced  with  each  other,  and  below  with  the  trabe- 
culaB  to  form  the  great  median  septum :  the  turbinal  outgrowths  are 
apparent. 

In  this  stage  the  alisphenoids  and  orbito-sphenoids  appear  as 
chondrifications  of  the  walls  of  the  skull,  quite  sejMirate  from  the 
investing  mass,  and  from  the  trabecules. 

The  floor  of  the  pituitary  space  chondrifies  independently  of  tbe 
trabeculaa  and  investing  mass,  but  serves  to  unite  these  four  cartila- 
ginous tracts. 

3.  In  an  embryo  pig,  1^  inch  in  length  (a,  &,  c),  the  primordial 
cranium  is  completely  constituted  as  a  cartilaginous  whole,  formed 
by  the  coalescence  of  the  investing  mass  and  its  exoccipital  and  super* 
occipital  prolongations,  the  modified  trabecule,  the  subpituitary  carti- 
lage, the  auditory  capsules,  and  alisphenoidal  and  orbitoHsphencidal 
cartilages,  and  the  olfactory  capsules.  The  notoohord  is  yet  to  be 
seen  extending  in  the  middle  line  from  the  hinder  wall  of  the  pitui- 
tary fossa  (now  the  ^^dormm  seUce")  to  the  posterior  edge  of  the 
occipital  region. 

(d)  The  trabecular  arches  form  the  sides  of  the  sella  turcica,  the 
presphenoid,  and  the  base  of  the  septum  between  the  olfactory  cap- 
sules; in  front,  where  they  form  the  azygous  '*  prasnasal,"  they  are 
developed  backwards  as  "  recurrent  bands,''  elongations  of  their  ftee 
recurved  "cornua." 
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(e)  The  pteiygo-palatine  aroheB,  still  increasing  in  size,  bnt  not 
cbondrifyiiig,  ore  rapidly  osai^dng ;  thej  are  hiuf-coiled  lamine 
bonnding  the  poeterior  nasal  passages. 

(/)  The  numdibulu'  arch  and  the  mdimental  ramus  have  become 
solid  cartilage,  and  the  latter  is  ossifyiiig  as  the  dentory ;  the  distal 
p»rt  of  each  mandibular  rod  unites  with  its  fellow  for  some  distance. 

(g)  The  byoid  arches  are  each  fally  segmented  as  incns,  with  its 
"  orbicular  "  head,  interhyal,  stylo-hyal,  and  cerato-hyol. 

ih)  The  thyro-hyolB  are  merely  larger  and  denser. 
t)  The  olfactory  capsnles  have  the  tnrbinol  outgrowths  all  marked 
out  as  olinasal,  aaaaJi,  and  upper,  middle,  and  lower  tnrbinals. 

i.  In  pigs  of  larger  sise  the  form  and  proportions  of  the  ports  of 
the  craninm  become  greatly  altered,  and  ossification  takes  place  on  an 
eztennTe  scale,  but  no  new  stmctnre  is  added. 

6.  It  follows  from  these  facts  that  the  mammalian  skull,  in  an 
early  embryonic  condition,  is  strictly  comparable  with  that  of  an 
Osseous  Fish,  a  Frog,  or  a  Bird,  at  a  like  period  of  development, 
consisting,  as  it  does,  of 

(a)  A  cartilaginous  basicranial  plate  embracing  the  notochord, 
and,  like  it,  stopping  behind  the  pituitary  body. 

(6)  Paired  cartilaginous  arches,  of  which  two  are  prffioral,  while 
the  rest  are  postoral. 

ie)  A  pair  of  cartilaginooB  auditory  capsules. 
d)  A  pair  of  cartilaginous  nasal  capsules. 

Further,  that  in  the  Mammal,  as  in  the  other  Vertebrata,  the 
development  of  the  skull  of  which  has  been  examined,  the  basicranial 
plate  grows  up  as  an  arch  over  the  occipitnl  region  of  the  skull,  and 
oo«leeces  with  the  auditory  capsules,  laterally,  to  give  rise  to  the 
primordial  skeleton  of  the  occipital,  periotic,  and  basisphenoidal 
regions  of  the  skull.  The  traboculie  become  fused  together,  aud, 
uniting  with  the  olfactory  capsules,  give  rise  to  the  presphenoidat 
and  etiimoidal  parts  of  the  cranium ;  and  the  moieties  of  the  Bkull, 
thus  resulting  from  the  metamorphosis  of  totally  different  morpho- 
logical elements,  become  united,  and  give  rise  to  the  primordial 
cranium. 

As  in  the  Salmon  and  Fowl,  the  second  pair  of  pneoral  arches 

S'ts  rise  to  the  pterygo-palatine  apparatus.  In  the  Frog  this  arch  is 
te  in  appearance,  and  is  never  distinct  from  the  trabecular  and  man- 
dibular bare,  serving  as  a  conjngational  band  between  them.  The 
mandibnlar  arch,  which  in  the  Salmon  becomes  converted  into 
Meckel's  cartilage,  the  os  articulare,  the  os  quadratum,  and  the  os 
metapterygoideum,  in  the  Frog  into  Meckel'e  cartilage  and  the  qua- 
drate ca^l^e  (which  early  becomes  confluent  with  the  periotic  cap- 
sule), in  the  Bird  into  Meckel's  cartilage,  the  os  articulare,  and  the 
OS  quadratum  (which  articulates  movahly  with  the  periotic  capsule), 
in  the  Pig  is  metamorphosed  into  Meckd's  cartilage  and  the  malleus, 
which  is  loosely  connected  with  the  tegmen  tympani,  an  outgrowth  of 
the  periotic  capsule. 

Meckel's  cartilage  persists  in  the  Fish  and  in  the  Amphibia,  but 
disappears  early  in  the  Bird,  and  still  earlier  in  the  Mammal.     The 
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permanent  ossifications  of  the  mandible  are  all  membrane  bones  in 
Fisb,  Frog,  and  Fowl ;  but  in  the  Mamnial  (ezceptionallj)  the  ramus 
has  a  cartilaginous  foundation.  The  hyoidean  becomes  closely  united 
with  the  mandibular  arch,  and  then  segmented,  in  the  Fish,  into  the 
hyo-mandibular,  the  stylo- hyal,  cerato-hyal,  and  hypohyal--ihe  hyo- 
mandibular,  or  proximid  segment,  articulating  with  the  outer  wall  of 
the  periotic,  and  many  of  the  segments  of  the  arch  becoming  dis- 
located. 

In  the  Frog  the  hyoid  also  becomes  segmented,  but  only  after 
extensive  coalescence  with  the  mandibular  arch.  The  proximal  seg- 
ment becomes  the  suprastapedial  (hyo-mandibular)  with  its  extrute- 
pedial  process,  and,  extending  inwards  as  mediostapedial  and  inter- 
stapedial,  articulates  with  the  stapes,  developed  by  segmentation  from 
the  outer  wall  of  the  auditory  capsule.  The  stylo-hyal  is  dislocated, 
and  becomes  connected  with  the  auditory  capsule  below  the  stapes 
(opisthotic  region). 

In  the  Bird  the  hyoidean  arch  remains  distinct  from  the  maadi- 
bular.  Whilst  in  its  primordial  condition  it  coalesces  by  its  incurred 
apex  with  the  auditory  capsule  in  front  of  the  promontory,  before  the 
stapedial  plug  is  segmented.  It  then  chondrites  as  three  distinet 
cartilages — an  incudal,  a  stylo-hyal,  and,  distally,  a  cerato-hyaL  The 
stapes  becomes  free  from  the  auditory  capsule,  but  remains  United  with 
the  cartilaginous  part  of  the  incus  (mediostapedial) ;  the  asoeDding 
part  is  largely  fibrous  (suprastapedial),  and  the  part  loosely  attached 
to  the  mandibular  arch  is  the  elongated  extrastapedial.  The  short 
stylo-hyal  afterwards  coalesces  with  the  body  of  the  upper  or  incadsl 
segment  by  an  aftergrowth  of  cartilage  (the  interhycU  tract) ;  a  long 
membranous  space  intervenes  between  it  and  the  glossal  piece  (oento- 
hyal).  Thus  the  ^  columella  "  of  the  Bird  is  formed  of  one  periotio 
and  three  hyoidean  segments. 

In  the  Pig  the  hyoidean  arch  is  distinct,  but  articulates  closely 
with  the  mandibular;  its  upper  segment  (hyo-mandibular)  is  cos- 
verted  into  the  incus,  and  b^mes  connected  with  the  stapes.  The 
stylo-hyal  is  dislocated,  and  coalesces  with  the  opisthotic  region  d 
the  auditory  capsule. 

Retrograde  Changes  in  the  New  Formaticn  of  Blood^ve93eiM  m  B<mt 
and  Cartilage. — In  the  *Medicin  Jahrbiicher'  (vol.  iv.,  1873)  Hen 
Heitzman  asserts,  says  Dr.  £.  Kiein  in  the  'Medical  Beoord'  (Augoit 
6th),  that  in  long  bones  of  young  dogs  the  material  contained  in  the 
vascular  canals  is,  up  to  the  blood-vessels,  gradually  transformed  info 
bone-tissue.  The  blood-vessel  itself,  after  having  changed  into  a  solid 
protoplasmic  cone,  finally  also  gives  origin  to  bone-cells  and  boss 
ground-substance.  In  bones  artificially  infiamed,  an  abundant  ftnat- 
tion  of  new  vessels  of  a  capillary  character  takes  place  from  the  efe- 
mente  of  the  decalcified  tissue  as  well  as  from  those  lying  in  Ae 
absorption  cavities,  viz.  derived  from  bone-cells.  The  former  Hats- 
man  observed  in  a  scapula  of  a  cat  in  the  third  day  of  inflanmnftioai 
produced  by  injuring  its  posterior  margin  with  a  forceps ;  the  latt» 
in  that  of  a  dog  in  the  fourth  day  of  inflammation,  prodoced  by  p«- 
forating  its  centre.    In  both  instances  Heitzman  was  able  to  foOtnr 
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the  tnosfonnation  of  hnmatoblasta,  not  only  into  coloured  blood-oor- 
puscles  bat  also  into  blood-Tessels.  The  latter  takes  place  in  either 
of  the  following  manners  : — (a)  Hramatoblastic  elements,  having  be- 
come Tacaolat«d,  lengthen  themBelves,  coalesce  at  their  eztremitiee, 
and  after  the  disappearance  of  their  corresponding  septa  a  blood-vessel 
is  finished,  which  in  many  instances  contains  new-furmed  blood-diaks. 
Or  (b)  a  number  of  hiematoblasts^tho  offspring  of  bone-cells — which 
lie  m  the  absorption  cavities,  become  fused  together  so  as  to  form  mul- 
tinncleated  masses ;  the  central  part  of  these  gives  origin  to  blood- 
disks,  wberens  the  peripheral  nucleated  portion  represents  the  wall  of 
a  blood-vessel,  a  row  of  such  structures  having  coalesced  with  each  other. 
Having  formerly  stated  that  in  the  calcification  region  cartilage-cells 
give  origin  to  coloured  blood-corpuscles,  Hoitzman  now  finds  that 
blood-vessels  are  formed  at  those  places  as  well,  the  central  yellow 
shining  portion — hematoblBstic  portion — of  the  cartilage-cells  being 
transformed  into  a  vesicle  filled  with  blood-corpuscles.  These  vesicles 
are  in  general  pear-shaped ;  one  of  their  extremities,  that  which  is 
drawn  out  into  a  thin  solid  process,  being  directed  towards  the  centre 
of  the  bone.  From  the  fusion  of  several  such  vesicles  a  blood-vessel 
proceeds.  In  a  similar  way  a  rapid  formation  of  blood-vessels  from 
cartilage-cells  is  to  be  found  in  infiamed  as  well  as  in  now-formod 
cartilf^,  e.  g.  in  the  callus  of  fractures. 

The  Beproduclion  of  Duckweed  tn  Winter. — Professor  Biscoo  gives 
a  paper  in  the  'American  Naturalist'  (May),  illustrated  by  drawings, 
of  microscopic  work  nndcrtaken  with  a  view  of  testing  the  mode  by 
which  the  minute  white  "  winter  fronds"  of  Levma  polyrrhixa  develop 
into  the  well-known  green  sununer  flowering  and  rooting  fronds.  He 
finds  that  the  rudiments  of  both  leaf-buils  and  roots  are  to  be  detected, 
by  careful  dissection,  in  the  apparently  dend  winter  fronds. 

Pro/eMor  Agatnz'i  Neia  Mode  of  Teaching,— At  the  opening  of  the 
Dew  School  of  Natural  History,  at  Penikese  Island,  the  other  day, 
Professor  Agasaix,  inhis  opening  address,  said  :^"Our  chief  work  will 
be  to  wateh  the  aquarium.  I  want  you  to  stndy  principally  marine 
animals.  The  only  way  to  do  that  properly,  is  to  have  them  olive  by 
your  side.  In  a  very  few  days  I  shall  place  at  yonr  disposal  a  series 
of  these  appliances.  I  have  ordered  one  for  every  person  admitted  to 
the  school,  so  that  each  of  you  will  have  means  to  make  these  investi- 
gations. I  have  never  had,  in  my  own  laboratory,  better  opportunities 
for  work  than  I  place  at  your  disposal.  Our  way  of  studying  will  be 
somewhat  difierent  from  the  instruction  generally  giveu  in  schools.  I 
want  to  make  it  so  very  different,  that  it  may  appear  that  there  is 
something  left  to  be  done  in  the  system  adopted  in  onr  public  schools. 
I  think  that  pnpils  are  made  too  much  to  turn  their  attention  to  hooks, 
and  the  teacher  is  left  a  simple  machine  of  study.  That  should  be 
done  away  with  amongst  hs.  I  shall  never  make  you  repeat  what 
jou  have  been  told,  but  coustonUy  ask  you  what  you  have  seen  your- 
lelveB." 

Developmeta  of  the  Ovule  and  Fertiliiatum  in  PnmaJaceffi.— Pro- 
fessor P.  M.  Duncan  read  a  very  important  pa]>or  on  this  subject  at  the 
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meeting  of  the  Linnean  Society,  held  June  19th,  which  is  thns  ab- 
stracted by  ^  The  Academy/  He  controyerts  the  published  yiews  of 
Duchartre  that  the  "  free  central "  placenta  of  FrimnlaceflB  is  formed 
perfectly  free  within  the  cavity  of  the  ovary,  and  never  at  any  time 
has  any  connection  i^ith  the  ovarian  wall,  and  finds  on  the  contruy 
that  the  placenta  and  ovarian  wall  separate  from  one  another  by  a 
process  of  dififerentiation.  The  ovules  are  of  a  very  simple  stmctore, 
consisting  of  nothing  but  a  single  integument  covering  the  embrjo- 
sac  ;  there  is  no  inner  integument  and  no  nucleus.  The  lower  part  of 
the  style  consists  of  dense  tissue  absolutely  impermeable  to  the  pollen 
tubes ;  and  even  if  these  "nere  able  to  enter  the  ovary  in  this  way  tbej 
would  be  quite  unable  to  reach  the  micropyle  of  the  ovule,  from  ito 
close  contiguity  to  the  placenta.  Professor  Duncan  has  traced  tbe 
course  of  the  pollen  tubes  from  the  base  of  the  style  through  the  looM 
tissue  of  the  placenta  itself,  from  which  they  emerge  in  the  imme- 
diate neighbourhood  of  the  micropyles  of  the  ovules,  which  they  then 
enter. 

The  Mycelium  of  Agarics, — A  paper  on  this  interesting  subject  is 
given  in  *  Grevillea'  (July)  by  M.  J.  De  Seynes.  The  mycelium,  he 
says,  the  elementary  composition  of  which  is  very  simple,  found 
under  the  soil,  or  under  the  d^is  of  dead  leaves  or  branches,  affects 
different  appearances,  generally  white,  sometimes  yellow,  and  also 
red.  It  is  at  times  filamentous  or  silky  (nemaloid  mycelimn  of 
M.  Leveill6),*  at  times  like  felt  {hymenaid  mycelium  of  the  same 
author) ;  finally,  at  times  it  becomes  compact  and  solid,  for  a  long 
time  regarded  as  a  perfect  fungus,  and  was  called  Sclerotium ;  this  is 
the  acleroid  or  tuberculous  mycelium  of  M.  L^veille.  This  aath<ff 
has  also  signalized  the  malacoid,  or  pulpous  mycelium  belonging  to 
some  Physariaceiy  or  to  some  Trichiacei,  the  fungoid  nature  of  which 
is  actually  contested.!  The  nematoid  mycelium,  which  is  more 
frequently  found  amongst  Agarics,  varies  extremely  in  appearanoe, 
at  times  presenting  itself  like  some  rayed  threads  of  silk,  and  prickly ; 
at  times  ramified  or  dichotomous,  like  some  radicular  fibres,  and  at 
times  so  thin  that  it  is  easily  pulverized  ;  it  certainly  has  its  chane- 
teristic  value.  Hoffinann  draws  from  its  absence,  or  its  ooncreto 
form,  a  conclusion  which  appears  to  us  quite  just.  ^'  That  thmre  ii 
more  difference,"  says  this  author,  ^'  than  the  land  of  development  in 
Amanit<i  without  a  mycelium,  which  recals  the  Qasteromycetes^  and 
among  which  the  mycelium  is  replaced  by  the  veil,  and  some  Agarics, 
with  a  permanent  mycelium  in  the  form  of  SderoUum,  as  for  example, 
Agaricus  tuberosus."  "j^  One  can,  perhaps,  place  more  value  on  the 
permanence  or  annual  disappearance  of  the  mycelium,  thap  to  the 
perennial,  or  to  the  annual  or  biennial  life  of  the  stem  of  Pha- 
nerogams ;  where  the  form  of  the  organs  of  vegetation  so  notaUj 
differs,  it  follows  that  they  are  monocotyledons  or  dicotyledons;  the 

♦  *  Annales  dea  Sci.  Nat./  2nd  ser.,  i  xx.,  p.  78,  &c. 

t  The  observations  of  \Vlgand  (Pringsheim's  Juhrbiicher)  appear  to  me  ti 
shake  strongly  the  hypothesis  of  M.  de  Barry,  as  to  the  animal  natwe  of  thtft 
small  productions. 

X  Hoffknann,  *  Icon.  Analyt.  Fung.,'  Ucft  i.,  1861. 
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mjrcelinm  msij  aSect  diSbreot  modes  of  development,  as  in  the  two 
examples  cited  by  Hoffioana.  The  concrete  mycelium  or  sclerutiom 
is  raUter  scattered  amongst  the  Agarics,  ae  the  remarkable  researches 
of  Leveill^  have  demonstrated  it,  and  removed  all  doabts  on  the 
subject.  In  his  recent  work,*  M.  Tnlasne  gives  a  rather  instructive 
history  of  Sclerolium,  which  appears  to  be  most  complete  on  the 
sabjeot. 

U.  L^veilld  has  indicated  the  mode  of  sclerotial  formation,  which 
has  greater  analogy  with  the  rhizome,  as  is  remarked  in  Agarieut 
fimpei ;  the  base  of  the  pedicel  is  permaaent,  and  produces  the , 
following  year  some  new  Agarics,  beeoming  more  or  less  branched. 
The  mycelioid  nature  of  the  Sclerotium,  and  its  assimilation  to  the 
Gleans  which,  ia  the  Phanerogams,  take  the  place  of  veritable  stems, 
is  a  proof  more  in  favour  of  tiie  theory,  first  noticed  by  Falissot  de 
Beanvois,  and  then  by  Dntrochet,  of  the  identity  of  the  mycelium  with 
a  stem  of  thallus. 


NOTES  AND  MEMORANDA. 


HeiT  Oegenbaner,  now  at  Heidelberg.  —  Dr.  Oegenbaoer,  of 
Jena,  the  well-known  Comparative  Anatomist,  has  been  nominated 
ordinary  Professor  of  Anatomy  and  Director  of  the  Anatomical  In- 
stitute in  the  University  of  Heidelberg. 

Crystals  in  Uie  Seed-coat  of  the  Elm  (TTlniiu  campestrit). — 
*  Science  Gossip'  (August)  says  that  at  this  season,  or  a  little  earlier, 
the  &iiit  of  the  elm  is  shed  and  scattered  in  profunion  on  the  ground, 
often  so  as  to  make  patches  in  our  paths.  Each  fruit  is  a  capsule, 
somewhat  oval,  very  flat,  and  about  as  big  as  the  thumb-nail.  The 
seed  is  contained  near  the  centre  of  this  compressed  and  winged 
capoule  or  samara,  and  the  outer  coat  of  the  seed  is  the  seat  of  the 
crystals.  £very  cell  of  this  part  contains  a  short  and  brilliant  crystal, 
in  form  cubicaJ,  lozenge-shaped,  or  prismatic,  and  presenting  a  long 
diameter  of  about  TgV>'''^i  ^^^  '  short  diameter  of  jj^^th  of  an  inch. 
They  are  beautifij  microscopic  objects,  and  perhaps  may  be  found 
well  adapted  for  experiments  with  polarized  light.  The  crystals  are 
eomposed  chiefly  of  oxalate  of  lime. 

An  American  Criticism  on  Sr.  Haddoz's  Simple  Hoont. — This 
we  cannot  allow  to  escape  us,  though  it  appeared  some  time  since, 
0K  fitct  being  that  we  have  only  now  had  our  attention  directed  to  it. 
The  writer  in  the  '  Lens '  says  that  anything  coming  &om  Dr.  Maddox 
in  the  microscope  line  may  be  anticipated  to  be  good,  and  no  one  can 
'be  surprised  that  he  says,  "  It  works  quickly,  easily,  has  considerable 
lange,  and  no  sensible  slip."  By  slip  he  undoubtedly  means  what 
the  mechanic  terms  hack-losh  ;  a  fault  that  is  so  annoying  to  the 
micTOfloopist,  and  almost  universally  found  in  objectives  imported  &om 
Europe.  Hundreds  of  American  microscopists  will  confirm  Dr. 
■  '  Seleotn  Fuogorum  Cerpologio,'  p.  107. 
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Maddox's  opinion  of  his  ^*  simple  monnt,''  for  essentially  it  is  the 
same  as  Tolles  devised,  and  has  used  for  some  ten  years  past.  There 
are  some  minor  details  of  constmction  in  which  the  two  differ,  m. 
Dr.  M.  introduces  a  spiral  spring  of  two  turns,  Tolles  a  spring  of 
several  tarns.  Maddox's  spring  lifls  the  tube,  ToUes'  depresses  it 
These  differences  are  not  essential.  Maddox's  spring  acts  against  one 
steel  pin  screwed  into  the  inner  tube.  This  pin  must  be  liable  to 
wear  in  its  bearing  in  the  thin  inner  tube ;  and  besides,  the  pressure 
of  the  spring  acts  on  one  side  only  of  the  tube,  having  a  tendency  to 
press  it  sideways.  These  defects  are  remedied  in  ToUee'  mount.  But 
Dr.  Maddox  takes  no  notice  of  the  most  important  point  in  this  tr- 
rangement,  that  is,  moving  the  inside  bases  instead  of  the  front  bsse. 
Mr.  Wenham  many  years  ago  devised  some  means  of  moving  the 
middle  and  back  bases,  leaving  the  front  base  stationary.  Althonglt 
he  spoke  of  this  plan  as  a  great  improvement  on  the  old  one,  althongh 
it  has  been  highly  commended  by  fiiose  who  have  had  objectives  spe- 
cially mounted  so  since,  yet  it  has  not  been  adopted  by  the  English 
makers,  or  by  any  American  except  ToUes.  Why?  The  only  ex- 
planation seems  to  be,  that  such  construction,  if  done  well  by  first- 
class  workmen — and  it  must  be  done  as  only  the  best  workmen  can 
do  it,  or  it  will  not  be  satisfEMstory — will  cost  from  one  to  three  goinees 
extra  for  each  objective. 

Monochromatic  Light  in  the  Study  of  Diatoms.  —  Professor  J. 
Edward  Smith  says: — "I  have  recently  been  using  monochromatic 
light  for  the  study  of  the  finer  diatoms.  A  rude  appliajice  for  this 
purpose  can  be  arranged  in  a  very  few  moments,  as  follows : — Take  a 
piece  of  thin  board,  say  15  x  20  inches,  and  provide  several  pieces  of 
plain  cleaned  glass,  either  light-green  or  blue ;  spectacle  glasses  will 
answer.  Cut  a  hole  of  proper  size  through  the  board,  and  at  about 
the  height  of  level  of  microscope  stage ;  this  aperture  to  be  occupied 
by  the  coloured  glasses,  using  the  combination  whidi  proves  to  give 
the  best  definition.  At  present  I  am  using  one  pale-blue  outside  and 
four  interior  ones  of  light-green,  all  placed  in  contact.  The  com- 
bination should  be  deep  enough  to  prevent  any  blazing  effect  when 
the  full  beam  is  turned  on.  Such  a  contrivance,  so  placed  as  to 
transmit  the  solar  rays  to  the  mirror  of  the  instrument,  will  prove  to 
be  far  superior  to  any  lamplight  illumination,  and  no  condensers 
required.  With  it,  and  a  Tolles'  4th  diy,  or  ^^  wet  objective,  I 
have  easily  shown  Amphipleura  peUucida  on  bataun  in  beads,  under 
high  eye-piecing,  and  with  lowest  eye-piece  the  transverse  and  longitfi^ 
dinal  *  striee '  are  easily  seen.  Nos.  18, 19,  and  20  of  MoUer^s  Brobe 
Plate,  which  have  resisted  my  protracted  efforts  by  lamplight,  yield  at 
once  to  this  illumination.  Probably  other  combinations  of  coloured 
glass  may  be  found  superior  to  that  described." 

Young  Ootopods  at  the  Brighton  Aquarium. — It  is  to  be  hoped 
that  the  Brighton  Aquarium  people  will  some  of  them  see  the  splendU 
opportunities  which  are  being  daily  presented  of  studying  the  de- 
velopment of  T2Lte  animals.  We  understand  that  the  octopus  has 
deposited  its  spawn  in  the  Aquarium,  and  that  it  has  been  regularif 
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Atched.    We  tmet  that  the  Bereml  operations  in  the  diangea  of  the 
Turn  have  been  carefully  watched. 

Br.  Fettigrev'l  Hew  Appoiatment  — We  are  glad  to  learn  that 
)t.  J.  Bell  Fettigrew,  F.R.S.,  has  been  appointed  Lecturer  on  Ph;- 
ioiogy  at  the  School  of  Sledicine,  Sorgeons'  Hall,  Edinburgh.  Dr. 
'ettigrow  is  well  known  by  his  able  researchea  into  the  structure  of 
be  heart  and  stomach  and  by  his  valuable  inveatigationa  of  the  organs 
t  flight  in  animals,  and  his  recent  lectures  on  the  apparatus  of  the 
ircnlation.  We  congratulate  the  school  and  the  lecturer  on  the 
ppointment 

A  Chair  of  Nonnsl  and  Pathologiioal  Histob^  has  been 
bonded  by  the  Spanish  republican  government  in  the  TTnivorsity  of 
fadrid,  and,  according  to  the  *  Medical  Record,'  endowed  with  a  salary 
f  6000  pesetas  (210Z.).  The  medical  faculty  of  the  University  of 
Talencia  has  protested  against  the  eatablishment  of  a  siinilar  chair 
a  that  institution,  on  the  grounds,  inler  alia,  that  the  Bubjecta  are 
Iready  taught  by  the  several  professors. 

What  ia  the  Thread  Blight? — At  a  recent  meeting  of  the  Boyal 
[orticultnral  Society,  tiie  Bey.  M.  J.  Berkeley  stated  that  he  had 
rovisionally  referred  the  thread  blight  which  had  attacked  tho  tea 
ilantations  in  India  to  Cortieium  repsTu  Berk. 

A  Hew  Blide  fbr  the  Kiorosoope.  —  At  a  late  meeting  of  tho 
American  Philosophical  Society  Mr.  Holman  exhibited  a  slide  for 
be  microscope,  designed  for  the  better  observation  of  subetauces  sns- 
ended  in  flnids,  especially  the  different  oorpusolea  of  the  blood, 
lie  elide  contained  two  concavities  on  its  face,  which  were  connected 
J  a  groove,  and  covered  by  a  thin  plate  of  glass.  It  was  highly 
msitive  to  changes  of  temperature. 


00BEE8P0NDENCE. 


tsn^Y  TO  THE  Note  in  July  Ndubeb,  headed  "  Ikporkatiok 

BEQUIRSD   AB  TO   UlOBOSOOPIO   FOWEBS." 
To  the  Editor  of  the  '  Monthly  Mtcroteopical  Journal.' 

Watland,  New  Yobk,  U.8.,  July  25,  1873. 
Sia, — With  your  permission  I  vrill  offer  a  few  remarks  by  way  of 
aply  to  the  questions  of  H.  H.,  in  the  July  number  of  the  '  Monthly 
GOToaoopical  Journal,'  page  39. 

However  important  tiie  first  qnestton  may  be,  it  is  one  which  it  ia 
KtT«mely  difficult  at  the  present  time  to  answer.  Considerable 
iM-gin  must  be  left  for  error  in  any  estimate  that  may  be  made  of  the 
imensiona  of  die  most  minute  particles  of  matter.      The  smallest 
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pariioles  that  I  have  yet  been  able  to  detect  with  any  degree  of  cer- 
tainty are  estimated  at  goo^ooo^^  ^^  ^^  ^^^  diameter.  The  obfierra- 
tions  were  made  with  a  new  3^^th  immersion  of  165°  angle  aperture, 
made  by  R  B.  ToUes,  Boston,  Mass. 

The  method  used  by  me  ''  of  arriving  at  an  estimate  "  is  a  slight 
modification  of  the  old  double-sight  mode.  1  paste  a  piece  of  paper 
of  suitable  colour  on  the  end  of  the  object  slide,  on  which  a  sericB  of 
dots  are  made  of  various  known  sizes.  The  magnified  molecules  in 
the  instrument  are  readily  compared  with  these  dots  or  circles  by 
double  sight,  and  the  magnifying  power  being  known,  by  a  simple 
calculation,  their  sizes  are  approximately  ascertained.  This  is  not 
given  as  the  best  possible  method,  but  as  one  having  some  advan- 
tages. 

In  regard  to  the  third  question,  viz, ''  Have  the  most  recently  con- 
structed microscope  objectives,  such  as  the  -^ih.  or  ^th,  any  advui- 
tages  over  the  ^th  or  -|^th  inch  objectives  in  the  determination  of 
the  data  above  referred  to  ?  And  have  immersion  lenses  any  advantage 
in  this  respect?**  I  would  suggest  that  the  great  uncertainty  in 
determining  the  size  of  extremely  minute  particles  renders  any  com- 
parison based  on  such  observations  alone,  almost,  yea  altogether, 
worthless.  It  seems  to  me  therefore  that  it  would  be  better  to  de- 
pend on  the  recognized  tests  of  definition,  i^t  least  for  the  present,  and 
draw  the  legitimate  inference  that  an  objective  that  gives  the  finest 
definition  on  these  will  also  do  the  best  work  on  the  ''  partides." 

The  ^th  above  referred  to  has  in  my  hands  done  better  work  on 
the  most  difficult  test  scales  and  diatoms  than  has  up  to  this  time  been 
done  by  any  ^  -j^th  or  iV^"  as  far  as  is  known  to  me  through  tlie 
published  performance  of  other  lenses  or  otherwise.  First-clam  ^ihi 
to  ,\fth  are  showing  the  transverse  stnm  of  Amphipleura  peUuddat 
Navicula  crassenervis^  Fnistulia  aaxonica,  and  Nttzachia  eurvula.  Tbe 
^th  reveals  longitudinal  lines  on  all  these,  much  finer  than  the  trans- 
verse, and  evidently  genuine.  Under  favourable  conditions  the  reso- 
lution into  the  so-called  beading  is  distinctly  effected  on  the  first  three 
named.  The  diameter  of  each  dot  on  Amphijdeura  pdlucida  is  pro- 
bably not  over  the  s4oSoo^  ^^ ^^  inch.  Byaloditcus  suUUis  BotZqf 
is  instantly  seen  covered,  throughout  the  hyaline  portion,  with  nioelj 
defined  hexagons  in  place  of  the  fine  *'  rulings." 

This  is  done  with  sunlight  and  the  ammonio-sulphate  of  comet 
cell.  With  ordinary  day  or  lamp  illumination,  eitiier  centnd  or 
oblique,  on  scales  or  Bacteria  the  performance  is  also  exeelhnL 

This  objective  works  either  dry  or  wet  by  turning  the  adjusting 
collar,  but  its  immersion  work  is  preferred. 

The  preceding  facts  appear  to  me  to  demonstrate  the  superioritj 
of  the  best  ff^ih  over  the  medium  powers,  for  the  kind  of  investiga- 
tion H.  H.  is  engaged  in. 

Tours  respeotfiilly, 

G.  W.  MoRikaDii. 


OO&BKBPONSENCE.  lul 

"Audi  Altebah  Pabteh." 

To  the  Editor  cf  fhe  '  Monthly  Microteopieul  Journal' 

8m, — I  thuik  jon  for  uuerting  my  letter  (in  jonr  last  number, 
pftge  100)  npon  the  now,  or  immetBioii,  mode  of  uBing  ackromatioB. 

But,  as  there  are  always  two  sides  to  every  question,  it  is  bnt  fair 
and  right  to  state  what  may  be  said  on  the  other  side. 

Aiid  first,  it  is  a  decided  objection  that  the  interposed  drop  of 
water  greatly  prevents  our  judging  of  the  actual  distance  of  the  outer 
lens  frota  the  covering  glass ;  and  in  consequence  of  this,  very  veza- 
tioaa  accidents  may  happen — aeemjiii  graiia,  one  of  mj&ist  essftysnith 
tho  new  plan  was  upon  the  "  DiaUmaceen  Typm  PkUie" ;  and  I  would 
caution  ttiose  who  possess  that  somewhat  costly  little  curiosity  to  take 
care  how  they  examine  it  with  the  "  aquatic" ;  for  not  being,  then, 
aware  how  much  the  focal  distance  was  increased  by  the  new  mode, 
and  it  being,  moreover,  difficult  to  know  exactly  hoie  near  the  glass 
was,  for  the  reason  already  stated,  I  naturally  thought  the  glass  was 
wilhout  the  focus,  when  it  really  was  within  it ;  and  therefore  turned 
downwards,  yery  "  gingerly,"  until  I  was  suddenly  appalled  by  a 
horrid  crash  I  and,  on  examination,  found  to  my  sorrow  that  the 
"aquatic"  had  thrust  his  "nozEle"right  through  the  corering  glass  I 
And  this  leads  me  to  obeerro  that  the  said  Typen  PlatU  is  not  made 
in  the  same  way  as  our  English  diatom  slides  are.  The  latter  are 
made  by  merely  placing  the  diatoms  on  the  slide,  pouring  on  a  little 
balsam,  and  then,  having  indurated  it  by  heating  over  a  spirit-lamp, 
the  covering  glass  is  pressed  down  upon  it ;  and  thus  the  slide,  balsam, 
and  oovering  glass  become  as  though  one  solid  mass ;  and  such  a  slide 
will  bear  to  have  the  object-glass  turned  down  upon  it,  until  the  safety- 
spring  (with  which  all  good  microscopes  oro  furnished)  yields,  and  so 
gives  notice  that  there  is  contact. 

But  let  everyone  beware  of  doing  this  with  the  Diatomtuxen  Tgpen 
Pla/te.  The  latter,  I  understand,  is  mode  by  "spinning"  a  ring  of 
Iwlsam  upon  the  slide.  Then,  when  that  is  hardened,  some  very  thin 
balsam  or  varnish  is  poured  on ;  snd  the  covering  glass  (to  which  the 
diatoms  have  been  previously  attached)  is  gently  placed  upon  the  afore- 
said ring.  Now,  by  this  mode,  there  is  a  space  betieeen  the  slide  and 
covering  glass  which  is  filled  with  balsam,  or  some  equivalent,  in 
nearly  a  fluid  state ;  and  the  covering  glass  being  about  as  thin  as  a 
bank-note,  it  will  not  bear  the  slightest  contact  of  the  achromatic  with- 
out destruction  !  Under  this  head  I  may  mention  one  important  fact. 
When  the  aforesaid  acoident  has  occurred,  and  the  unfortunate  "  Platte  " 
appears  "  lost  beyond  redemption,"  it  may  still,  in  a  measure,  be  re- 
stored in  the  following  manner  : — 

Provide  a  disk  of  the  thinnest  gloss,  of  the  exact  size  of  the  outer 
glass  of  the  PlatU  (which  is  fonr-eighths  and  a  sixteenth,  English 
measure),  and  then,  having  dropped  a  little  hot  and  very  fluid  balsam 
npon  the  fractured  glass,  gently  press  on  the  new  cover.  This  will 
besl  up  the  cracks,  rendering  them  nearly  invisible  ;  and  the  "  Platte" 
takes  a  "  new  lease  of  life." 

I  would  willingly  end  here;  but  should  like  to  state  objection 
VOL.  X.  S 
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No.  2  agamst  the  new  mode.  It  is  as  follows : — I  may  be  mistaken, 
and  hope  I  am  so ;  but  it  appears  to  me  that  although  the  new  mode 
shows  objects  with  greater  hriUtancy  than  before,  yet  it  is  gained  at 
the  loss  of  perfect  ad^romoHsm.  For  example,  if  I  examine  a  valve  of 
the  Pleurosigma  Formosum,  under  my ''  new  sixteenth,'*  arranged  in  the 
nsnal  way,  the  beantifol  "  markings,"  which  under  a  lower  power  (say 
^  or  ^  inch)  appear  as  fine  crossed  lines,  are  resolved  into  regular 
rows  of  doi9 ;  but  without  any  particular  colour.  They  are  merely 
dark  dots,  and  nothing  more.  But  on  applying  the  ^aquatic*'  the 
said  dots  are  immediately  converted  into  brilliant  little  gems,  resem- 
bling rows  of  rubies  I  making  the  object  far  prettier,  doubtless ;  but 
the  question  is,  is  it  right  f 

Perhaps  some  of  your  numerous  readers  will  kindly  give  me  their 
opinion  ?  Meanwhile,  I  shall  be  happy  to  exhibit  these  effects  to  any- 
one who  may  be  coming  this  way,  and  may  consider  it  worth  his 
while  to  call. 

Many  years  ago,  a  microscopical  friend  said  to  me,  ^  The  best  test 
for  perfect  achromatism  in  a  low  power  (^  or  ^  inch)  is  the  minute 
pops  (or  '  glands '  as  they  are  called)  seen  between  the  lines  in  a 
longitudinal  slice  of  coniferous  wood;  common  deal  for  example.*' 
And,  truly,  I  never  yet  saw  a  ^  inch  that  would  show  them  witiiout 
colour. 

But  here  is  the  question.  Is  the  said  colour  real  f  or  is  it  caused 
by  want  of  perfect  a^iromatism  in  the  object-glass  ?  or  is  it  the  result 
of  some  kind  of  dichroism,  or  semi-polarization  ? 

I  should  really  be  glad  to  know. 

I  will  merely  add  that  the  P.  Formosum  above-mentioned  is  pre- 
pared in  Canada  balsam,  in  the  usual  way. 

Tours  respectfully, 

H.  U.  Jaksoi^. 


The  Aperture  Question. 

To  the  Editor  of  the  '  Monthly  MicroKopieal  JaurncH,^ 

Padnal  Hall,  Ghadwell  Heath,  Essex,  Aug.  I,  IS7S. 

Sib, — Mr.  ToUes  will,  I  hope,  excuse  me  from  making  any  further 
references  to  past  sentences,  which  can  scarcely  affect  a  position  that 
must  now  be  well  understood.  Whether  in  his  measurements  he  did 
close  the  lenses  to  a  degree  or  so  beyond  what  I  had  done,  cannot 
alter  the  principle.  I  have  therefore  finally  to  thank  him  for  the 
equanimity  and  good  humour  that  he  has  maintained  in  the  con- 
troversy. 

As  a  word  in  answer  to  CoL  Woodward's  omitted  letter  (dated 
May  19),  I  may  state,  that  I  had  not  the  slightest  wish  to  disparage 
the  glass  sent  here  for  trial ;  for  it  has  always  been  my  desire  to 
avoid  the  publication  of  comparisons  either  agunst  or  for  any  exist- 
ing makers,  by  which  their  respective  partisans  too  often  appear  m 
ftdvertifimg  mediums. 
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Wben  Hr.  Tdlea'  glue  wu  lianded  to  me,  I  tt  ouoe  noticed  the 
neatness  and  accnraof  of  the  workntansliip ;  bnt  it  must  be  borne  in 
mind,  that  in  tbis  particnlar  case  the  glass  woe  heralded  long  before 
its  aniTal  with  the  umouncement  that  it  was  to  prore  a  pecaliar 
condition  or  advantage  which  no  EugKsh  glass  would  be  foond  to 
hare.  Naturally  a  niunber  of  microscopists  were  curious  to  see  its 
performance,  and  comparisonE  became  inevitable.  The  variety  of 
test  objects  used  were  such  as  are  nsnally  sold,  mounted  under  covers 
something  near  ,^  thick.  I  admit  that  I  did  not  try  anything  as 
thick  as  ^th ;  few  glasses  of  this  power  are  made  for  su^  covers, 
I  am  therefore  quite  ready  to  allow  that,  under  these  conditions,  the 
performance  might  have  been  difierent. 

Your  obedient  servant, 

Y.  H.  Wkhhui. 


iNEZFZBIEirCED  AbTISTS  V.    EXPEBIBNOZD   OnBS. 
To  the  Editor  of  the  '  Monthly  MicroKopical  Journal,' 

LOHDOH,  lug.  I],  1Et73. 

Sib, — Amid  the  numerous  singolar  letters  which  have  appeared  in 
"  re  Pigott,"  none  are  more  singular  than  that  by  Mr.  B,  D,  Jackson, 
in  your  last  number. 

Mr.  Jaclcson  evidently  mistakes  the  reasoning  of  the  two  authors, 
one  of  whom  is  estimating  the  value  of  positive  and  the  other  of 
negative  evidence. 

Dr.  Figott's  argument  may  thus  be  put. 

If  a  person,  totally  unacquainted  with  an  object  or  a  snhjeot  in 
dispute,  make  a  drawing  clearly  depicting  certain  structure  st^ed  by 
A.  B.  to  exist,  it  ought,  ii  forliori,  to  be  clear  as  noonday  to  the  prao- 
tised  observer,  and  it  necessarily  follows,  if  the  unskilled  observer 
represent  with  his  pencil  that  which  A.  B.  has  described  with  bis  pen, 
that  the  latter  has  not  drawn  on  bis  imagination. 

The  argument  in  Schleiden  is  exactly  the  reverse  of  this. 

If  a  person,  ignorant  of  the  structure  of  an  object,  make  a  drawing, 
omilting  certain  well-known  organs  or  developments,  it  is  not  to  be 
inferred  that  such  structure  does  not  exist.  On  the  contrary,  such 
omunon*  are  in  the  highest  degree  probable,  and  therefore  such  draw- 
ings are,  &om  their  prdbabh  omimom,  valueless. 

As  a  matter  of  positive  evidence  none  con  be  stronger  than  that 
of  a  disinterested  witness,  and  our  late  President,  Mr.  Beade,  tells  us 
in  his  paper  "On  the  Diatom  Prism"  that  he  had  the  "evidence  of 
an  unprejudiced  witness,"  for  a  boy,  looking  at  Formosum  through 
his  instrument,  saw  what  looked  like  a  "  plate  of  marbles" — this  was 
conclusive  as  to  the  optical  appearance. 

Let  us  suppose  that  in  Central  Africa  Dr,  Livingstone  is  assured 
by  a  -savage  tribe  that  a  civilized  stranger  has  passed  that  way,  the 
evidence  will  be   unsatisfactory  by  itself;  but  let  these  "  Tuexpe- 
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* 

rienced  Artists"  make  a  sketch,  however  rough,  of  a  microscope  in 
the  trayeller  8  possession,  and  all  doubt  vanishes.  Such  illustratioDS 
might  be  furnished  without  end,  conclusively  showing  that,  althongb 
we  do  not  value  the  savage's  drawings  for  one  purpose,  for  others  thej 
are  invaluable. 

I  think  your  readers  will  see  that  the  quotation  ^m  Schleiden  u 
anything  but ''  apposite  ** ;  both  authors  are  perfectly  right,  they  are 
treating  of  different  subjects,  and  their  apparent  divergence  is  purely 
imaginary. 

Tours,  <&a, 

Lix. 
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Brighton  and  Sussex  Natubal  History  Society. 

July  24th.  —  Microscopical  Meeting.  Mr.  J.  J.  Sewell,  Vice- 
President,  in  the  chair. 

The  subject  for  the  evening,  *'  Cements,"  was  introduced  by  Dr. 
Hallifax. 

All,  he  said,  who  had  mounted  objects  had  found  some  objectioii 
to  the  different  cements  and  varnishes  recommended  in  the  mannalB 
on  the  microscope.  Against  some  the  objection  was  that,  after  a  time, 
they  cracked  and  peeled  off;  while  others  gave  off  exhalations  which 
not  only  clouded  the  covering  glass,  but  often  ruined  the  object; 
this  latter  faidt  belonged  especially  to  all  cements  containing  oilj 
substances.  Dr.  Carpenter,  no  mean  authority  on  such*  a  subject^ 
advised  that  all  valuable  slides  should  be  varnished  annually  for  the 
purpose  of  preserving  them,  thus  showing,  as  the  result  of  his  expe- 
rience, the  untrustworthiness  of  the  cements  in  general  use.  There 
was  one  cement  recommended  in  books  against  wluch,  as  fiir  as  his  ex- 
perience went,  such  objections  as  those  he  had  mentioned  could  not  be 
raised;  this  was  sealing-wax  varnish  or  cement.  This  arose,  he  believed, 
from  the  nature  of  the  composition ;  the  best  sealing-wax,  according  to 
Ure,  being  composed  of  20  per  cent,  of  Canada  balsam,  50  per  cent,  d 
shellac,  a  small  quantity  of  balsam  of  tolu,  and  the  rest^  colouring 
matter.  He  had  for  years  employed  a  cement  and  varnish  made  hj 
dissolving  the  best  sealing-wax  (powdered)  in  alcohol,  and  had  exp^ 
rienced  neither  leakage,  chipping,  flaking,  nor  exhalations ;  in  fiict,  it 
was  the  most  trustworthy  cement  he  had  employed  for  years. 

Some  little  time  since  Mr.  Wonfor  showed  him  some  slides, 
which  had  been  sent  him  by  Mr.  Curties,  the  cells  of  which  oonsisled 
of  concentric  rings  of  different  colours,  presenting  to  some  a  Uxncsf 
appearance.  At  the  same  time  it  struck  him  they  were  composed  w 
a  new  cement.  After  various  experiments  he  came  to  the  condosicB 
that  Canada  balsam  formed  a  considerable  item  in  the  composition.  It 
would  be  seen  by  the  slides,  which  Mr.  Wonfor  and  he  would  ediibit, 
that  if  he  had  not  produced  an  identical  cement,  be  b%d  mnie  one 
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similar  iu  appearance,  and,  be  believed,  perfectly  truBtwoiihf .  It  had 
been  produced  by  mingl-ng  with  Canada  balsam  different  pigments ; 
and  if  it  were  urged  that  the  addition  of  litharge  to  gold  size  made  it 
less  tmstvrorthy,  it  should  bo  boroe  in  mind  gold  size  was  an  oily 
preparation,  while  Canada  balsam  was  not. 

Canada  balsam,  by  long  experience,  had  been  found  to  be  the 
s!mpleBt.  purest,  most  manageable  and  best  working  of  all  the  media 
in  which  to  mount  objects  ;  and  if,  at  the  same  time,  it  ooald  be  made 
to  work  with  a  brush,  it  then  could  be  utilized  as  a  cement. 

Canada  balsam  was  known  to  be'  soluble  in  various  substances, 
such  as  other,  chloroform,  and  turpentine,  none  of  which,  from  various 
reasons,  he  should  recommeml ;  but  there  was  another  solvent,  which 
he  had  uaed  for  some  time,  viz.  bonzolo.  Since  employing  it  as  a 
solvent,  ho  had  found  that  Dr.  Bastian  had  spoken  very  highly  of  it  in 
the  pages  of  the  'Monthly  Microecopical  JoumaL'  When  thinned 
by  the  admixture  of  benzole,  it  dried  rapidly ;  it  also  readily  mingled 
with  insoluble  substances ;  in  fact,  formed  paints. 

Bearing  in  mind  that  lead  was  nscd  in  the  manufacture  of  paints, 
and  that  white-load  was  the  basis  of  some  cements  for  repairing 
china  and  glass,  he  thought,  if  he  blended  white-lead  with  balsam 
he  should  obtain  a  trustworthy  cement.  Taking,  then,  Oaua<ia  balsam 
and  white-lead  as  the  basis  of  bis  experiments,  he  had  producod  the 
results  he  had  handed  round.  So  tenacious  was  it  that  he  had  found 
the  greatest  difficulty  in  removing  a  covering  glass  fixed  by  this 
medium,  and  the  specimen  of  two  pieoes  of  glass  united  by  its  means 
showed  its  tenacity.  There  was  one  additional  advantage  iu  this 
cement,  it  would  take  any  colour,  viz.  such  pigments  as  were  used  by 
the  oolonrman  in  making  paints. 

His  mode  of  operation,  in  making  the  white  cement,  was  to  kub 
down,  on  a  piece  of  glass,  used  as  a  slab,  white-lead  with  Canada  balsam, 
thinned  with  benzole,  until  it  would  run  &eely  with  a  brush.  For  a 
thicker  cement  ho  added  more  lead.  To  obtein  the  colour  seen  on 
some  of  the  slides  he  had  rubbed  down,  in  a  similar  way,  the  powdered 
pigments  obtainable  at  any  colourman's.  If  some  objected  to  colour, 
or  the  addition  of  an  insoluble  substauce,  then  balsam  thinned  with 
benzole  could  be  used  alone.  In  many  of  the  slides  exhibited  he 
had  put  the  white  cement  over  old  mountings  and  then  added  the 
coloured  rings.  He  found  the  cement  and  varnish  dried  quickly  and 
acquired  a  high  polish.  Other  balsams  or  resins  might  be  found 
which  might  do  as  well,  bat  be  preferred  Canada  balsam,  because  it 
was  very  durable  and  worked  easily ;  the  white-lead  gave  it  body, 
firmness,  and  drying  properties. 

Some  might  think  the  subject  trivial,  but  when  one  heard  on  all 
hands  of  spoilt  slides,  through  the  use  of  on  trustworthy  cements,  any- 
thing likely  to  turn  out  a  secure  cement  was  worth  consideration. 

Mr.  C.  P.  Smith  mentioned,  in  illustration  of  Uie  nntruatworthi- 
neu  of  gold  siie  thickened  with  litharge,  that  Jenner  had  spent 
almost  a  lifetime  in  preparing  diatoms  and  deemids,  using  gold  size 
thickened  with  litharge  as  a  cement.  At  his  death  the  whole  col- 
lection was  found  to  be  worthless. 
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Mr.  W.  H.  Smith  thonglit  methylated  spirit,  not  ihe  finish  of  com- 
merce, would  be  better  in  making  sealing-wax  varnish,  being  cheaper 
and  4  per  cent,  stronger  than  alcohol ;  the  addition  of  a  small  quantity 
of  balsam  of  tola  wonld  render  it  softer. 

Mr.  Benjamin  Lomax  felt  sure  -white-lead  and  balsam  would  prove 
permanent ;  they  would  form  a  superior  kind  of  paint. 

Mr.  Wonfor  spoke  of  sealing-wax  varnish  as  being  unchanged 
after  several  years'  use.  Some  made  seven  years  ago  was  still  as  good 
as  when  made.  Dr.  Hallifax  and  he  found  an  advantage  in  using  a 
small  quantity  of  chloroform  with  the  alcohol  in  dissolving  the 
sealing-wax.  When  talking  with  the  Doctor  about  the  new  cement, 
he  understood  him  to  say  he  had  used  benzoline,  so  he  obtained  the 
ordinary  form  used  for  illumination,  and  employed  it  in  the  same  way 
as  Dr.  EJAllifax  had  the  benzole.  He  found  it  worked  easily.  It  was 
fax  cheaper  and  dried  readily.  As  a  proof  of  the  last-named  quality, 
some  of  the  slides  he  had  exhibited  had  not  been  made  six  hours  and 
were  now  nearly  dry. 

In  proposing  a  vote  of  thanks  to  Dr.  Hallifax,  both  the  chairman 
and  Mr.  G.  D.  Sawyer  thought  the  iiiformation  both  useful  and  practical 
That  the  subject  was  important  might  be  gathered  from  the  examples 
quoted  by  Mr.  Smith  and  others. 

Dr.  Hallifax  thought  their  thanks  were  due  to  Mr.  Wonfor  for 
introducing  the  subject  to  him  and  confirming  his  observations  and 
experiments. 

Mr.  Wonfor  repudiated  being  anything  more  than  a  pupil  of  an 
admirable  instructor,  from  whom  he  had  constantly  received  very 
useful  hints  in  mounting  and  preparation. 

Previous  to  the  above  some  rare  plants,  gathered  in  Sussex,  and 
presented  by  Mr.  G.  Davies  and  Mr.  Birch  Wolfe,  were  exhibited, 
including  Lolium  temvdentum^  poisonous  darnel,  BMno^iui  &ngua  var. 
horvui,  and  Sjpeadaria  hyhrida. 

Medioal  Mioroscx)pioal  Society. 

The  seventh  meeting  of  the  above  Society  was  held  at  the  Uoyal 
Westminster  Ophthalmic  Hospital  on  the  18th  of  June,  Jabez  Hogg, 
Esq.,  President,  in  the  chair. 

The  necessary  business  of  the  Society  having  been  transacted,  the 
meeting  resolved  itself  at  once  into  a  conversazione,  no  paper  being 
read.  Numerous  and  interesting  microscopical  specimens  were  exhi- 
bited by  the  members. 

The  next  meeting  will  not  take  plaoe  till  the  ensuing  winter 
session,  and  will  be  held  on  Friday,  Oct  17th,  at  8  p.m. 
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I.  —  A  Description  of  the  Thread  -  worm,  Fihria  immitta, 
occasionally  infesting  the  Vascular  Sy^em  of  the  Dog,  and 
remarlis  on  the  same  reUUive  to  Siematozoa  in  general,  arid 
the  FQaria  in  the  Soman  Blood.  B;  Fkahois  H.  WsiiCH, 
F.B.C.S.E.,  Asmfitant  Professor  of  Pathology,  Army  Medical 
School,  Netley,  Soathampton. 

PL*im  XXX,  XXXI.,  ABD  XXXU. 
SmcE  the  disGOTery  of  microscopic  Si&rm  in  the  hnmsn  blood  in 
India  by  Dr.  T.  Lewis,  Army  Medical  Department,  fully  detailed 
in  the  Anmial  Beport  of  the  Sanitary  Comnussioners  of  the  Go- 
vernment of  India,  1871,  Appendix  E,  a  much  sreater  interiBst  haa 
natnrally  been  thrown  npon  the  presence  of  Bmiilar  or  congener 
forms  in  the  blood  of  ammals,  and  hence  any  collateral  evidence 
which  natoisl  history  can  fanush  tending  to  we  elucidation  of  the 


EXPLANATION  OF  THE  PLATEB. 
Puts  XXX, 

Fig.  1  X  25  diainetci«, — Tbo  anterior  end  of  female  worm ;  the  mmculo- 
tit&neoiu  tube  split  up  to  within  a  sliort  dietanca  of  mouth  and  folded  back ;  the 
dineiitai?  and  geneistiTo  tabes  tamed  out. 

(a)  moaUi,  {b)  (seopbaguB,  (c)  aliment&ry  canal  with  coDteDti,  (cO  vagina, 
(<)  water  TaBcoliu'  otnale. 

Fig.  2  X  2S  diamsters.— Tail  end  of  female,  showing  (d)  cecal  terainatioa  of 
the  alimentaiT  tnbe,  (hi  looped  commeacemeDt  of  the  ovarian  tubea,  (c)  capped- 
■hapen  cnticnfai  orifices  of  the  water  vascular  canals. 

^g.  3. — Female  worm,  natural  size,  curled  Dp  for  convenience  of  aketohing. 
He«d,  the  left  end.    Tail,  the  right  end  in  Plate. 

Plate  XXXI. 
Tig,  4  X  TS  diametora. — Vagina,   ■bowiDg    tho   longitudinal   and   circular 
mnaciOar  lasers,  and  the  canal,  conlaiuiiig  free  embrjoo,  t^ooming  bulbous  before 
openiiig  on  the  exterior  of  the  bodj. 

Fig.  S  X  75  diametera, — Uterine  canal  taken  from  about  the  centre  of  the 
worm,  and  eonlalnlnB;  ova  and  i^mbryns.  The  wall  ia  eitremelj  delicate,  with 
longitudinal  strin  and  KM^allol  calcareous  oorpusctes. 

Fig  6  X  75  diameters. — Alimonlary  canal  taken  fmm  about  the  centre  of  the 
wcnm.  The  wall  is  delicate,  with  longitudinal  and  circular  striie.  The  conleuta  : 
lat-giaDuieB,  and  apparenti;  blood  colouring  matter. 

Fig.  7  X  75  diameters.— Uterine  canal,  taken  1  inches  from  the  ttil  end  of  the 
female  worm,  showing  its  connection  with  one  of  the  ovarian  tubes,  and  the 
n  both  of  germ  cells,  more  highly  maguifled  in  Fig.  S, 
VOL.   X.  O 
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life  history  of  haematozoa  is  acceptable.  With  this  end  in  view,  in 
the  *  Lancet/  March  8,  1873,  I  gave  a  short  acconnt  of  some  worms 
sent  to  Netley  by  Dr.  Lamprey,  A.M.D.,  with  a  brief  statement 
that  *'  they  were  taken  from  tne  heart  of  a  dog  at  Shanghai  on  Maj 
20th,  1865,  and  found  in  both  ventricles  and  for  some  distance 
along  the  course  of  the  aorta ; "  and  to  my  description  of  the  worms 
I  appended  a  few  remarks  on  the  presence  of  nematodes  in  the  blood 
of  animals  generally,  relative  to  the  filaria  in  the  blood  of  man  and 
the  ova  and  larvae  of  a  nematoid  worm  in  the  urine.  These  worms 
had  been  preserved  in  alcohol  since  1865,  and  were  all  females 
containing  ova  and  embryos,  yet  they  were  not  sufficiently  nume- 
rous or  perfect  to  allow  of  a  complete  inquiry  into  all  the  anatomical 


Explanation  op  Plates — continued. 

Fig.  8.  a  X  300,  6  x  475  diameters.— Germ  ceUs  found  in  the  ovarian  tubes 
and  the  uterine  canal  occupying  the  lower  third  of  the  body  of  the  worm.  The 
degree  of  maturity  of  the  cells  is  traced  from  below  upwards  in  the  Plate.  Free 
sperm  cells  are  present,  as  well  as  others  attached  to  the  germ  cells  (J>), 

Fig.  9  X  300  diameters. — Germ  cells — ova,  taken  from  the  middle  third  of 
the  uterine  canal.  In  most  the  yolk  is  in  a  state  of  segmentation,  a  few  ara 
abortiva    lutcrmingled  are  free  spermatozoa  (c). 

Fig.  10  X  300  diameters. — Contents  of  the  uterine  canal,  towards  its  termint- 
tion  in  the  vagina,  and  in  the  upper  third  of  the  body  of  the  worm.  Abortive 
germ  cells;  segmented  yolk  of  irregular  shape,  surrounded  by  the  ^g-wull: 
ooiled-up  embryos,  loosely  retained  within  the  capsule;  free  young  worms  (")• 

Fig.  11.— Male  worm,  natural  size;  anterior  two-thirds  of  body  curled  up  for 
convenience  of  sketching ;  posterior  third,  spiral  tail  end,  in  the  normal  conditioB. 

Fig.  12.  a  X  300,  6  x  475  diameters.  —  Sperm  cells  common  to  the  entire 
sperm-producing  tube  throughout  the  body  length  of  the  worm. 

Plate  XXXH.     • 

Fig.  13  X  25  diameters.— Head  end  of  the  male  worm,  showing  its  genenl 
outline  and  the  following  parts : — (a)  mouth,  (6)  oBsophagus  at  its  junction  iritfc 
alimentary  canal,  (c)  sperm  duct  coiled  on  itself,  (</)  cuticle,  (<?)  muscular  layff, 
(/)  free  granular  material  within  the  musculo-outaneous  enveloping  tube,  "tibe 
ohamu." 

Fig.  14  X  25  diameters. — Tail  end  of  the  male,  spirally  arranged.  The  ex- 
treme end  viewed  laterally,  and  showing,  within  the  tip,  in  the  concavity  of  tbe 
coiled  body  of  the  worm,  the  exserted  spiculum  and  the  generative  appenoag^ 

Fig.  15  X  25  diameters. — Tail  end  of  the  male  worm  viewed  from  above,  slu- 
ing its  vortical  compresbion  as  compared  with  the  lateml  cylindrical  contoortf 
Fig.  14,  the  rows  of  delicate  imbricated  epithelium,  the  arrangement  of  tfc* 
internal  seminal  tubes,  and  the  bases  of  the  generative  appendages. 

Fig.  16  X  300  diameters.  —  Lateral  and  slightly  oblique  view  of  the  ml* 
generative  organs. 

(rt)  cuticle,  (t)  longitudinal  muscular  layer,  (c)  oblique  mnsoolar  liji^ 
(d)  muscular  layer  for  retraction  of  penis,  (e)  muscular  layer  for  pro^usioD  m 
withdrawal  of  penis,  (/)  muscular  layer  for  protrusion  of  penia,  {g)  spicalnB' 
penis,  (A)  sheath  of  penis,  (t)  common  sperm  duct,  continaooB  with  (0 '" 
deferens,  and  (m)  horse-shoe  duct  of  (n)  generative  appendages  (vedcol*  tf 
nales  ?),  (p)  ca)cal  termination  of  alimentary  canid. 

Fig.  17  X  850  diameters.— Free  young  female  worm,  taken  from  a  blorf**i 
in  the  left  ventricle  of  the  heart. 

Fig.  18  X  850  diameters.— Outlined  red  and  white  blood  cofpnielet  t^ 
from  the  same  blood  clot  for  comparison  with  the  young  brood. 
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details ;  eoongh  fjacts  were  obtained,  however,  to  deinoiiBtrat«  that 
the  worm  was  a  JUaria,  and  that  the  name  hitherto  applied— 
epiroptera — was  misplaced,  a  point  aobeequently  corroborated  by 
Dr.  Oobbold  in  a  letter  to  the  'Lancet,'  March  15tb,  1873,  conae- 

3aent  on  my  paper,  and  in  which  be  mentioned  that  the  term 
'ilaria  immitis  had  been  given  to  the  wonn  in  Germany.  Since 
thia  time,  through  the  kmdneaa  of  Dr.  D.  Macdonald,  F.R.S., 
Assistant  Professor  of  Naval  Hygiene,  Army  Medical  School,  I 
liave  received  the  heart  and  one  lung  taken  from  a  dog  at  Yoko- 
hama, Japan,  by  Staff-Surgeon  H.  Hadlow,  B.N.,  contaimog  nome- 
roos  and  comparatively  recent  specimens  of  the  blood- worm —male, 
female,  and  free  young;  and  the  results  of  the  examination  of  these 
are  embodied  in  the  present  paper.  I  have  applied  the  name  Filaria 
xvimitis  to  these  on  the  assumption  that  they  are  similar  to  those 
lonnd  in  Germany  and  referred  to  by  Dr.  Cobbold,  and  I  propose 
in  this  communication  to  detail  the  anatomy  of  Uie  worms,  and 
subsequently  to  append  a  few  remarks  on  the  hiematozoa  in  general 

animal  and  human. 

Mature  Fetnale  Worm. — Body  long,  thread-Uke,  cylindrical 
(Plate  XXX.,  Fig.  3),  averaging  11  inches  in  length,  but  varying 
iroia  8  to  13  inches,  with  a  body  diameter  of  a'^  inch  in  the  centre, 
B^o  inch  at  the  head,  and  riir  inch  at  the  tail;  head  blunt  and 
rounded ;  tail  blantish,  yet  tapering  towards  a  point ;  both  gradually 
merging  into  the  central  maximum  body  thickness ;  colour,  milk- 
white,  opaque,  but  rendered  translucent  by  immersion  in  glycerine. 
Worm  coiled  up,  yet  easily  straightened  out ;  tail  straight ;  animal 
markedly  resembling  a  piece  of  white  twine,  with  an  occasionally 
annulatcd  condition  of  the  centre  or  tail  end,  and  especially  in  those 
fully  distended  with  ova  and  embryos.  With  an  ordmary  band-lens, 
nhile  holding  the  iform  up  to  the  light,  a  differentiation  of  its 
structural  components  could  be  made,  into  the  parietes,  and  interna! 
visc«ra.  The  latter  were  made  up  of  two  dark  tubes — one  smaller 
(alimentary  canal),  traceable  from  the  head  throughout  the  entire 
body  length,  with  the  exception  of  the  immediato  tail  end;  the 
other  larger  (generative  canal),  apparently  commencing  about  half 
an  inch  from  the  head,  and  tcrmmating  about  an  inch  and  a  half 
torn  the  tail,  the  latter  interval  being  filled  in  by  a  convolution  of 
small  tubes.  By  the  aid  of  glycerine  and  higher  magnifying  powers, 
further  details  were  brought  out,  as  follows: — The  parietes  were 
composed  of  cutaneous  and  muscular  strata.  The  former  consisted 
of  a  corium  externally  covered  by  imbricated  longitudinal  layers  of 
a  beautifully  dehcate  minute  epidermis,  much  resembling  that  on 
ophidians ;  the  latter  was  made  up  of  three  layers  in  the  following 
relation  from  the  corium  inwards:  two  oblique  intersecting  each 
other  at  an  acute  angle,  a  longitudinal,  a  circular,  all  varying  in 
the  degree  of  development  in  different  situatioua     The  combined. 
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muscular  and  cutaneous  tnnics  constituted  about  one-eighth  part  of 
the  total  body  diameter,  and  formed  a  "  tnbe  chamu  "  to  the  loosely- 
lying  contained  viscera  (Plate  XXXII.,  Fig.  13).  The  mouth  wm 
a  small  circular  aperture  in  the  centre  of  a  papilla,  occupying  the 
most  prominent  portion  of  the  rounded  anterior  extremity  of  the 
worm  (Plate  XXX.,  Fig.  1,  a;  Plate  XXXU.,  Fig.  13,  a) ;  and  the 
longitudinal  muscular  layer  diverging  from  it  was  very  strongly  pro- 
nounced. Continuous  &om  this  was  the  oesophagus,  about  ^  mch 
in  length,  and  ^h^  ii^ch  in  thickness,  with  strongly  pronounced  walls 
made  up  of  a  longitudinal  and  circular  muscular  layer  (Plate  XXL, 
Fig.l,t;  Plate  XXXII.,  Fig.  13,  t).  At  the  junction  of  the  guUet 
with  the  stomach  was  a  clearlv-defined  sphincter.  The  stomach,  or 
rather  alimentary  tube,  into  which  the  oesophagus  opened,  expanded 
from  the  sphincter  into  a  deUcate  membranous  canal  nearly  y^  inch 
in  thickness  (Plate  XXX.,  Fig.  1,  c),  pursued  a  straight  course  along 
the  body  length  of  the  worm,  diminishing  at  the  centre  to  1^7  inch, 
and  could  be  traced  to  within  half  an  inch  of  the  tail  er^,  wheie 
it  terminated  in  a  caecal  extremity  about  :fhf  of  an  inch  in  diameter, 
lying  between  the  convoluted  ovarian  tubes  (Plate  XXX,  Fig.  2, a); 
or,  in  the  case  of  the  male  worm,  either  above  or  below  the  sperm 
duct.  Its  deUcate  wall  was  made  up  of  very  fine  longitudinal  and 
circular  fibres,  and  retained  within  it  fat  globules  and  granules,  and 
not  uncommonly  red  colouring  matter,  doubtless  derived  from  the 
blood  of  the  host  (Plate  XXXI.,  Fig.  6).  The  alimentary  canal 
was  encircled  throughout  its  entire  length  by  the  reproductiTe 
organs.  It  will  thus  be  seen  that  there  was  no  anal  aperture,  a 
circximstance  possibly  connected  with  the  life  history  of  the  worm 
passed  within  the  vascular  canals  of  the  host,  and  with  the  nutri- 
ment obtained  from  a  vital  fluid  comparatively  free  from  effete  pro- 
ducts ;  the  alimentary  excreta  of  the  parasite  being  thus  reduced 
to  a  minimum,  if  not  an  actual  nullity.  In  Plate  XXX,  Fig.  % 
the  tail  end  of  the  female  is  shown,  the  outline  of  the  parietes  in 
one  aspect  being  straight,  on  the  other  side  being  comparatively 
sharply  curved,  with  the  result  of  throwing  the  tip  in  the  direction 
of  the  straight  longitudinal  line  of  the  body— a  feature  more  strongly 
pronounced  in  the  male. 

The  reproductive  organs  consisted  of  a  vagina  opening  exter- 
nally, an  uterine  canal,  and  ovarian  tubes.  The  vulva  was  a  amall 
circular  or  somewhat  oval  aperture,  about  ^^  inch  in  diameter, 
situated  on  the  anterior  end  of  the  worm,  generally  about  -^.ths  of 
an  inch  from  the  oral  aperture,  but  varying  from  ^^j  inch  to,  in 
one  instance,  1^  inch  from  the  head.  Its  presence  was  with  great 
diflSculty  observed  in  the  external  surface  of  the  body,  even  when, 
as  in  Plate  XXX.,  Fig.  1,  d,  it  had  been  clearly  traced  up  fiom 
within ;  but  when  det^ted  (from  occasionally  being  surrounded  by 
a  somewhat  elevated  ring  of  tissue),  the  cutaneous  envelope  of  the 
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body  waa  seen  to  mei^  into  ite  inner  surface,  while  the  longitudinal, 
and  possibly  the  circtilar,  umscular  fibres  of  the  body  curved  in  with 
the  cftnai,  and  were  continuous  with  its  enter  layer.  The  vagina 
(Plate  XXX.,  Fig.  1,  d;  Plate  XXXI.,  Fig.  4)  consisted  of  two 
clearly-defined  muscnlar  layera  encircling  a  narrow  canal— a  strong 
onter  longitudinal  layer  continnous  with  that  of  the  body,  a  strong 
inner  circnkr  layer  stopping  short  within  the  vulva,  and  at  the 
bulbous  expansion  of  the  canal,  which  was  observed  to  be  occupied 
in  more  than  one  instance  with  free  embryos  (I'late  XXXI.,  Fig.  4). 
The  vagina  was  rather  more  than  ij^,,  inch  in  thicknees,  and  about 
i  inch  in  length,  terminating  internally  in  two  uterine  canals,  which, 
after  pnrauing  an  individual  conrse  for  about  f  inch,  merged  into  a 
angle  membranous  tube  ,V  iiieh  in  diameter,  traceable,  curved 
around  the  ahmentary  canal  and  doubled  back  upon  itself,  through- 
out the  body  of  the  worm  te  within  3  inches  of  the  tail  end,  where 
it  vras  continuous  with  the  ovarian  tnbee.  The  uterine  canal,  more 
than  four  times  the  diameter  of  the  vaginal,  was  seen  to  have  ite 
wall  made  up  of  a  delicate  transparent  fibrous  texture,  marked  by 
regular  longitudinal  lines  and  laintly  oblique  or  circular  ones,  and 
dotted  over  with  so-called  calcareous  corpuscles  (Plate  XXXI,, 
Fig.  5).  Folds  of  the  delicate  wall  were  numerous,  indicating  a 
greatly  increased  capacity  of  the  tube  when  required,  and  fine  bands 
of  tiasne  passed  from  the  oater  surface  of  the  wdl  to  the  inner  surface 
of  the  body  parietes,  thus  retaining  the  canal  in  situ.  The  con- 
tinuity of  the  ut«rine  canal  with  an  ovarian  tube  is  shown  in 
Plate  XXXI.,  Fig.  7,  the  former  merging  into  the  latter  like  the 
body  of  a  wine-glass  into  its  stem.  The  mode  in  which,  however, 
all  the  ovarian  tubes  are  connected  with  the  common  nterine  cloaca 
is  not  so  apparent.  At  4  inches  from  the  tail  end  of  the  worm  two 
tubes  are  to  be  noted,  one,  small — intestine;  one,  large — uterus. 
At  3  inches  there  are  four ;  one  intestine,  three  germ-bearing ;  all 
about  the  same  size.  Within  this  distance  and  me  inferior  end  of 
the  worm,  the  ciecal  termination  of  the  intestine  can  be  oheerved, 
and  three  loops  of  ovarian  tubes.  I  could  not  discern  the  coales- 
cence of  the  ovarian  tubes  with  each  other,  yet  from  the  clear 
merging  of  the  uterine  canal  into  one  tube,  I  am  led  to  infer  that 
the  loops  discharge  their  products  into  the  latter,  and  hence  into 
the  common  germ-accumulatmg  canal  The  structure  of  the  ovarian 
walls  was  similar  to  that  of  the  nterine  sac.  The  contents  of  the 
germ-bearing  system  varied  accordingly  to  proximity,  or  otherwise, 
to  the  vaginal  discharging  canal.  Commencing  vnth  the  ovarian 
tubes,  these  were  seen  to  be  lined  throughout  with  a  well-defined 
layer  of  epitheHum-like  cells  (Plate  XXXI.,  Fig.  7,  a),  represented 
detached  and  further  magnified  m  Plate  XXXI.,  Fig.  8,  a.  'ITieBe 
masses  of  protoplasm  were  irregular  in  shape,  but  not  uncommonly 
assamed  an  ovoidal  form  somewhat  flattened  and  drawn,  out  &\.  «ftm 
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end ;  except  the  strongly-marked  nnclens  the  mass  was  transparait 
They  were  somewhat  smaller  than  those  found  in  the  lower  end  of 
the  nterine  canal,  and  figured  at  the  centre,  and  to  the  upper  end 
of  Plate  XXXI.,  Fig.  8.  Here  the  average  size  was  7^7  mch  in 
length,  by  nAnr  inch  ^  breadth ;  the  shape  was  oval,  or  approaching 
that  form,  the  nnclens  double  or  triple,  with  well-ddSned  nucleoliis; 
the  mass  was  occasionally  divided  into  two  by  a  transverse  line,  and 
granular  spermatozoa  were  detected  attachea  to  the  germ  body  as 
at  h,  Plate  XXXI.,  Fig.  8,  or  free  among  the  masses  as  at  e,  Fig.  9. 
It  is  apparent  that  at  this  point  in  the  uterine  canal  the  g^m  bad 
met  with  the  spermatic  flmd,  the  mass  thrown  off  from  the  ovarian 
tubes  had  become  fecundated,  assuming  an  oval  outline,  and  that 
growth  and  development  had  commenced  in  the  multiplication  of 
the  nucleus.  In  the  middle  third  of  the  uterine  canal  the  ova  were 
in  a  state  of  yelk  segmentation  (Plate  XXXI.,  Fig.  9),  mingled  with 
a  few  free  spermatozoa  and  a  few  abortive  or  non-impr^nated 
masses.  Higher  up  the  segmented  yelk  was  irregular  in  shape, 
with  the  flexible  egg-wall  loosely  surrounding  it ;  the  form  of  the 
embryo  was  fsdntly  mapped  out  in  some,  in  others  it  was  dearlf 
defined,  while  on  approaching  the  double  uterine  canal,  the  cayitT 
was  observed  distended  with  nree  embryos  coiled  up  or  stnaghtened 
out  (Plate  XXXL,  Fig.  10,  a).  Throughout  the  canal  abortite 
germ  masses  were  to  be  met  with,  and  Uie  egg-wall,  or  Umiting 
membrane  of  the  mass,  was  transpar^,  flexible,  yet  easily  ruptwd 

by  pressure;  some  ofthe  ova  were  as  small  as  iVrir^^^  +  rrVvii^<^» 
but  as  a  rule  an  increase  in  size  took  place  on  impregnation,  and  on 
the  distinct  maturation  of  the  embryo.  The  ova  and  embryos  were 
so  innumerable  that  the  entire  worm  was  mainly  made  up  of  one 
large  germ-containing  bag.  ^  ^ 

Besides  the  ahmentary  and  generative  system,  was  the  water 
vascular  system.  Passing  £rom  one  extremity  of  the  worm  to  the 
other,  and  clearly  shown  from  the  inside  by  sphtting  up  the  muscnlo- 
cutaneous  parietes,  were  four  main  tubeei,  attached  to  the  inner 
muscular  layer  (Plate  XXX.,  Fig.  1,  e),  their  walls  thick  but  trana- 
parent,  and  fireely  studded  witii  calcareous  corpuscles  in  conmion  with 
the  **'  tube  chamu  "  generally,  and  also  the  uterine  canaL  These 
main  tubes  were  apparently  connected  with  the  surface  by  a  serieB 
of  oval  cuticular  depressions  with  circular  circumferenoes,  having  a 
central  aperture  at  the  bottom  of  the  cup  (Plate  XXX^  Fig.  2,  e\ 
communicating  with  the  tube  within,  oometimes  these  breathing 
orifices  were  Enearly  arranged,  but  generally  scattered,  and  mow 
numerous  towards  the  tail  end  of  the  animal  Witiiin  the  musculo- 
cutaneous parietes  these  main  tubes  appeared  also  connected  with 
some  very  dehcate  ones  ramifying  between  and  around  the  con- 
tained viscera,  and  especially  numerous  towards  the  ovarian  con- 
volutions ;  and  in  the  centre  of  the  body  of  the  worm  were  cm  a 


former  (u'cusiou  niistakuii  l>y  me  for  divert ii'ula,  or  ymiillfr  dclicuto 
ovarian  tubes,  from  the  main  uterine  canal.* 

Mature  Male  Worm, — Like  that  of  the  female,  the  body  is 
long,  cylindrical,  thread-like,  straight  £rom  the  head  to  within  two 
inches  of  tail,  which  is  spirally  arranged  in  gradoally-decreasing 
eirdes  terminating  in  a  sharpish  free  point  (Plate  XXXl.,  Fig.  11). 
Average  length  of  body,  7  inches ;  thickness,  ^,  inch ;  somewhat 
thinner  towards  the  head  than  the  centre  of  the  body,  but  markedly 
thinning  off  towards  tail.  The  firmer,  thinner,  whipcord-like  aspect 
of  the  body  and  spiral  tail,  easily,  to  the  unaided  eye,  distinguishes 
the  male  from  the  female ;  the  former  being  to  the  latter  in  relative 
frequency  as  1  to  8.  The  "  tube  chamu,*  alimentary  system,  and 
water  vascular  canals  present  no  deviation  from  the  description  of 
the  same  in  the  female  worm;  it  is  only  when  we  come  to  the 
generative  system  and  the  organ  for  the  transfer  of  the  sperm  fluid 
to  the  germ-containing  canal  that  a  divergence  becomes  necessary. 
Commencing  with  the  sperm-producing  tract,  it  was  found  to  con- 
sist of  a  membranous  tube  originating  in  a  blind  but  somewhat 
pointed  extremity  about  ^  inch  from  the  head ;  passing  up  for  a 
short  distance  it  was  reflected  on  itself  (Plate  XXXIL,  Fig.  13,  c), 
and  thence  traversed  the  entire  length  of  the  worm's  body,  lying 
either  parallel  to  or  encircling  the  alimentary  canal,  from  which  it 
would  with  facility  be  distinguished  by  the  diminished  calibre  of  the 
latter  (one-half  that  of  the  spermatic  canal)  and  the  light-refracting 
quality  of  the  oily  contents,  ultimately  terminating  in  a  vas  deferens 
at  the  base  of  the  spiculum.  The  wall  of  the  sperm  canal  consisted 
of  exactly  the  same  delicate  striated  and  corpuscular  membrane 
forming  me  uterine  wall,  the  contents  only  differing.  Towards  the 
upper  c8Bcal  end  of  the  tube  there  was  a  strongly-defined  minute 
epithelium-like  layer  extending  over  the  entire  inner  surface,  the 
elements  being  somewhat  larger  than,  but  in  character  similar  to, 
the  free  masses  lying  in  innumerable  quantities  throughout  the 
^itire  sperm  canal.  These  masses  generally  had  oval  club-heads, 
terminating  in  the  opposite  direction  in  a  slim  pointed  tail  (l^late 
XXXI.,  Fig.  12) ;  their  aspect  was  that  of  minute,  oval,  caudated 
epithelium ;  they  were  strongly  nucleated,  occasionally  tailless,  but 
more  frequently  than  that  having  two  tails  opposite  the  one  to  the 
other.  Their  average  size  was  tbVtt  inch  in  length  x  ^^jW  inch 
in  breadth,  yet  it  was  not  difficult  to  find  others  of  half  these  dimen- 
sions ;  and  it  will  be  remembered  that  these  spermatozooids  were 
found  also  in  the  uterine  canal,  both  free,  and  attached  to  the  germ 
masses.  It  is  apparent  that  the  sexual  particles  in  both  male  and 
female  were  nucleated  masses  of  protoplasm  thrown  off  from  a  germ- 
producing  basement  tubal  membrane,  and  not  inclosed  in  a  capsule 
or  cell- wall  as  in  most  of  the  higher  organisms. 

♦  *  Lancet;  March  8,  1873. 
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Turning  now  to  tlie  tail  end  of  the  worm,  the  seat  of  the  intro- 
mittant  organ,  it  was  observed  that  when  viewed  laterally  it  gave  a 
decreasing  cylindrical  contour  (Plate  XXXIL,  Fig.  14),  when  &om 
above  downward  a  much  broader  spatulated  character  (Plate  XXXII^ 
Fig.  15),  induced  by  a  spreading  out  of  the  sides  as  from  vertical 
compression,  a  feature  conspicuous  throughout  the  entire  spinl 
portion  of  the  tail  end  of  the  animaL  As  is  seen  in  Plate  XXaIL, 
Fig.  14,  the  outline  of  the  body  following  the  concavity  of  the  last 
spiral  twist  is  straight  terminating  in  the  tip,  while  opposed  to  due 
the  contour  is  that  of  a  sharp  convexity  also  terminating  in  the  tip— 
an  excess  of  that  characterizmg  the  female  tail,  and  vnthin  the  tip, 
at  a  distance  from  it  of  ^^js  of  an  inch  on  the  straight  surfieuse,  the 
spiculum  emerges.      It  is  obvious  that  this  arrangement  of  the 

Earts — the  curve  of  the   tail,  the  flatness  of  the  surface  to  be 
rought  in  direct  contiguity  with  the  female,  and  the  thinned-out 
lateral  edges  capable  of  adapting  themselves  to  the  sloping  sides  of 
her  body — must  greatiy  assist  in  the  act  of  copulation  and  in  the 
retaining  of  the  male  m  close  contact  with  the  female  during  the 
necessary  period.      The  penis  or  spiculum  is  a  curved,  narrow, 
silicious,  somewhat  brittle,  intromittant  organ,  bluntly  pointed  at 
the  free  end,  bulbous  with  one,  and  possibly,  two  (one  on  each  side) 
root-like  projections  at  the  base  (Plate  XXXII.,  Fig.  16,  ^),  having 
a  groove  along  the  concavity  receiving  the  vas  deferens  and  stopping 
short  of  the  tip,  and  lodged  within  a  membranous  sheath  (Tlate 
XXXII.,  Fig.  16,  h).    llie  sheath  is  an  elongated  capsule  con- 
nected with  the  cuticle  at  the  genital  fissure,  is  pierced  oehind  by 
the  vas  deferens,  and  has  connected  with  it  strong  layers  of  muscular 
fibres  concerned  in  the  protrusion,  withdrawal,  and  elevation  of  the 
spiculum,  and  derived  by  modification  from  the  muscular  layers  of 
the  "  tube  chamu."   Thus,  a  broad  band  (Plate  XXXII.,  Fig.  16,  (i) 
is  continued  from  the  oblique  layer,  and  is  traceable  to  the  base  of 
the  spiculum  for  its  retraction  after  protrusion ;   another  band  (e) 
from  the  circular  layer  would  tend  to  protrude  the  spiculum  if 
retracted,  or  partially  retract  it  and  elevate  it  if  protruded ;  while  a 
third  band  (/)  from  the  longitudinal  layer  would  directly  draw  it 
forward  when  retracted  and  protrude  it ;  these  layers  are  doubtlees 
double,  one  on  each  side  of  the  worm.     The  spermatic  canal  (i)  was 
observed  to  terminate  in  a  much  reduced  caUbre  tube,  a  vas  deferens, 
just  short  of  the  base  of  the  sheath,  being  joined  at  the  same  time 
by  a  horse-shoe  tube,  one  branch  of  which  passed  on  each  side  of  the 
sheath  and  met  its  opposite  member  at  the  extreme  end  of  the  tail 
(Plat^  XXXIL,  Fig.  16,  m^ ;  Plate  XXXII.,  Fig.  15,  a),  being  con- 
nected with  the  generative  appendages  (Plate  XXXII.,  Fig.  16,  h\ 
These  appendages   (possibly  vesiculsB  seminales)  were  twelve  in 
number,  in  two  parallel  rows  running  longitudinally  to  the  body 
of  the  worm,  and  on  each  side  of  the  spiculum.     They  consisted 
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of  a  globular,  papUla-like  body,  rather  less  than  ti^  inch  in  thick- 
ness, not  projecting  beyond  Uie  epidermis,  by  theii  attached  end 
continuous  with  the  horee-shoe  duct  (m),  and  opening  into  it  by  a 
Btnaller  duct  traversing  the  gland  in  its  long  diameter.  The  sub- 
stance of  these  glandukr  bodies  was  identical  in  character  with  the 
material  occupying  the  horse-shoe  duct  into  which  they  discharged 
themselves,  and  no  external  aperture  was  detected.  Their  connec- 
tion with  the  duct  opening  into  the  seminal  tube  evidently  associates 
them  with  the  generative  function,  and  their  secretion  mmgled  with 
the  spermatic  fiaid  would  find  its  way  by  the  vas  deferens  to  tho 
groove  of  the  spiculum  and  so  into  the  nterns  of  the  female. 

Hence,  then,  from  these  anatomical  details,  we  may  sum  up 
these  mature  worms  as  having  a  filiform  mnscnlo-cutaneous  cylin- 
drical envelope,  containing  an  alimentary,  generative,  and  water 
vascular  system,  the  sexes  distinct  and  the  reprodnctive  organs 
largely  predominating,  mouth  circnkr  and  papillary,  intromittaut 
organ  of  the  male  sub-caudal,  genital  orifice  of  the  female  situatal 
CD  the  anterior  end  of  the  worm  within  2  inches  of  the  oral  orifice, 
alimentary  canal  oecal. 

Free  Young  Worm  composing  tJie  Brood. — These  wore  micro- 
scopic, &ee  within  the  vascular  canals  of  the  host  equally  with  the 
parent  worms,  and  so  numerous  that  a  piece  of  blood  clot  the  size 
of  a  pea,  taken  from  the  left  ventricle  of  the  dog's  heart  and 
broken  up  in  a  teaspoonful  of  glycerine,  gave  twelve  specimens  to 
two  drops  of  the  fluid  from  a  pipette.  The  young  worm  was  of 
filiform  shape,  identical  in  relative  thickness  of  parts  of  body  with 
tiie  mature  worms,  head  rounded,  tail  point^,  average  length 
J^f  inch,  thickness  yro^  inch,  proportion  of  breadth  to  length  1  to  47, 
proportion  of  tail  to  total  length  1  to  8,  body  structure  translucent 
with  dehcacy  of  texture  or  grauular  from  fatty  degeneration  or  fat 
particles  within  the  alimentary  canal  and  then  removed  by  the 
addition  of  liquor  potasss.  Following  the  contour  of  the  external 
surface  was  an  inner  hne  which  mapped  off  a  transparent  parietes, 
corresponding  to  the  "tube  chamu"  of  the  mature  worm  and 
merging  into  the  general  translncenoy  of  the  tail  end  of  the  young 
animal  On  the  addition  of  magenta  colouring  the  textures  be- 
came more  easily  distinguished  the  one  from  the  other,  and  un- 
doubted transverse  strice  were  noted  along  the  concave  margin  of 
the  curled  body  of  the  worm,  as  well  as  often  faintly  elsewhere. 
By  the  colour  staining  of  tLe  body,  especially  after  the  dispersion 
of  the  fat-grannies  by  the  potash  solution,  a  light -refracting 
inver^on  of  the  cuticle  over  the  head,  indicating  the  mouth,  was 
perceptible,  and  from  it  an  alimentary  canal  was  feebly,  though  in- 
dubitably, marked  out,  while  one  or  two  darker  lines  were  trace- 
able along  the  length  of  tho  body  of  the  worm,  stopping  short  of 
the  tail.     Tho  dead  animal  was  easily  broken  across,  when  tho  dia- 
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tinction  between  the  parietee  and  the  inner  mass  was  no  leas  appaioit 
than  when  the  body  oontinuity  was  preserved,  bnt  no  differentiation 
of  the  inner  mass  into  organs  was  determinable.  In  Plate  XXXU^ 
Fig.  17,  an  entire  worm,  highly  magnified,  has  been  drawn  by  the 
camera  Incida,  while,  for  comparison,  a  red  and  white^blood  corpuscle 
lying  under  the  same  microscope  sUde  have  been  outlined  on  the 
same  Plate  (Fig.  18).  The  average  length  of  embryos  within  the 
body  of  the  mother  was  rh  inch  by  ^^nr  inch  breaddi,  bnt  a  con- 
siderable latitude  in  size  was  observed  and  a  proportionate  thicknesB 
to  length,  varying  from  1  to  16  to  1  to  28 ;  hence,  as  compared  with 
these,  the  free  young  worm  was  longer  and  narrower,  the  thickness 
of  the  body  more  uniform,  there  was  less  of  the  transparency  of 
the  tail  end,  more  clear  foreshadowing  of  internal  organs  and  body 
striation,  more  rounded  outline  of  the  anterior  end  of  the  worm. 
Among  the  free  young,  moreover,  while  retaining  the  relative  pro- 
portion of  length  to  breadth,  there  were  some  as  small  as  jlz  ^^^ 
long,  while  a  few  were  as  large  as  -^  inch,  clearly  suggesting  growth 
since  birth.  Another  feature  was  conspicuous  as  regards  tibe  tail 
end — a  division  of  the  young  into  two  categories,  the  one  with  the 
posterior  extremity  of  the  worm  tapering  off  cylindrically  into  a 
point,  the  other  with  this  portion  flattened  £rom  side  to  side,  or 
from  above  downwards,  and  spirally  twisted,  apparently  distingoiih- 
ing  even  at  this  early  stage  the  female  from  the  niale.  In  this 
flattened  spirillum  the  aspect  of  the  worm  at  first  sight  strongly 
suggested  the  existence  of  an  enveloping  membrane  to  tiae  tail  end, 
similar  to  that  observed  in  the  human  filaria  during  life. 

From  these  remarks  it  will  be  seen  that  the  microscopic  yonng 
worm  clearly  and  accurately  foreshadowed  the  mature  animal. 

Qeneral  Observations. — In  the  *  Veterinarian,'  Jan.  1873,  the 
editor  asserts  that  "  nematodes  are  common  enough  in  the  Uood- 
vessels  of  the  young  ass,  colt,  and  some  other  animals."  MM. 
Grube  and  Delafond  originally  detected  minute  worms  in  the  canine 
blood,  about  t^tt  inch  in  length,  and  "  less  than  a  blood  corpuscle  in 
diameter."  They  found  them  in  the  vessels  in  aU  localities,  bnt 
none  in  the  lymph,  chyle,  secretions,  and  excreta.  Injected  into 
the  blood  of  a  uon-cont£jninated*dog  they  were  traceable  at  the  end 
of  three  years ;  they  Uvod  89  days  when  transferred  to  the  blood  of 
two  rabbits,  but  died  when  placed  in  the  serous  and  cellular  tissaes 
of  dogs ;  it  was  clear  that  their  habitat  was  iiie  blood.  On  one 
occasion  naked-eye  worms,  supposed  to  be  the  parent  worms  of  the 
microscopic  forms,  were  found  lodged  in  a  clot  m  the  right  ventricle 
of  the  heart,  4  females,  2  males,  &om  5  to  7  inches  in  length,  and  from 
^5  ^  A  inch  in  diameter,  and  to  these  they  gave  the  name  of  FUaria 
papulosa  haemattca  cants  doniestici.  This  instance  of  matnie 
worms,  coexistent  with  the  microscopic  animals,  was  noted  bnt  once 
in  29  affected  dog^;  the  ascribed  parentage  is  apparently  doubted 
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by  Lenckait,  who  states  that,  with  the  exceptioa  of  T.  svirali$,  no 
nematode  is  known  to  infect  its  own  bearer,  and  that  yonng 
htematozoa  in  dogs  and  frogs  have  never  been  known  to  develop  into 
matnie  hehninths.  Instances  of  the  so-called  Spiroptera  ganfjuino- 
lenia,  not  apparently  determined  as  such,  but  linked  to  the  Filaria 
immiiii  by  tneir  recorded  features,  are  far  from  uncommon  in  dogs 
in  China  and  Japan,  and  also,  according  to  Dr.  Cohbold,  in  France 
and  Germany.  In  the  'Field,'  187'2.  p.  Hi2,  is  a  letter  from  a  Mr. 
Dare  recording  the  deaths  of  three  spaniels,  imported  from  England, 
from  this  caaee,  in  China.  The  worms  were  fonnd  in  the  right  side 
of  the  heart  only,  and  in  the  branches  of  the  pnlmonary  artery ; 
they  measnied  from  6  to  11  inches,  with  a  diameter  of  ^V  inch ; 
and  the  suggestion  is  there  made  that  the  germ  or  ovum  was 
received  with  the  food  or  drink,  and  passed  by  the  thoracic  duct  into 
the  venous  circulation.  In  Dr.  Lamprey's  cose  the  animal  was  an 
English  pointer  born  in  China ;  the  dog  was  fat  and  apparently  in 
good  health,  and  the  snddennees  of  the  death  led  to  the  opening  of 
the  body  and  the  detection  of  the  wormB.  They  were  coiled 
together,  resembling  a  ball  of  ligature  thread,  and  filled  the 
ventricles  to  such  an  extent  as  to  excite  astonishment  at  the  possi- 
bility of  blood  pnseing  between  or  around  them,  and  to,  or  from,  the 
heart's  cavities.  In  the  instance  from  which  the  specimens  described 
in  the  present  paper  were  taken,  the  right  auricle  and  ventricle  were 
fdU,  the  mature  worms  passing  between  the  columnre  carneie  into 
the  pnlmonary  artery  which  was  firmly  impacted  with  them,  and 
reaching  the  larger  BubdivieJons  of  the  vessel  in  the  lung ;  probably 
there  were  at  least  thirty  of  them  in  all.  In  the  left  ventricle  was 
8  firmish  blood  clot  which  had  entangled  innumerable  free  yonng 
worms,  but  no  jtfirent  ones  were  present  in  the  left  cavities ;  and  in 
the  right  ventricle  particles  of  blcK>d  clot  evinced  there  also  an  abun- 
dance of  the  yonng  brood,  a  feature  no  less  conspicnons  by  taking 
portions  of  the  muscular  tissue  of  the  heart,  ot  portions  of  lung 
tissue,  free  from  the  matnre  worm.  The  Inng  was  engorged 
with  blood,  and  in  a  condition  bordering  on  apoplexy.  In 
the  lettor  accompanying  this  example  from  Yokohama,  Staff- 
Snrgeon  Hadlow,  K.N.,  remarks,  — "  It  (t.  e.  the  worm)  is 
always  found  in  the  right  side  of  the  heart,  and  often  extends 
through  the  puhnonary  vessels  to  the  lungs.  I  have  several  times 
examined  the  inferior  cava  and  intestines  with  all  the  care  I  could, 
but  without  finding  anything  to  suggest  how  the  parasite  found 
entrance,  or  iu  what  form."  On  a  subsequent  occasion,  however, 
he  discovered  mature  worms  also  in  the  inferior  cava.  In  all  the 
instances  in  which  the  iact  was  inquired  into,  the  presence  of  the 
worms  did  not  in  any  way  interfere  with  the  general  nutrition 
of  the  dog  nor  impair  the  muscular  powers ;  their  sole  deleterious 
nature  waa  displayed  mechanically,  inducing  sudden  deatiiVrj  wSni^ 
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rupture  of  the  heart  or  obstructing  the  pulmonary  or  cerebral 
circuktion.  The  young  brood  appeared  innocuous.  It  is  clear 
that  the  loss  of  valuable  sporting  animals  by  sadden  death  while  in 
apparent  full  health,  and  the  idea  of  ''foul  play"  as  the  cause, 
have  led  to  the  elucidation  of  this  branch  of  canine  pathology,  and 
an  inquiry  into  the  life  history  of  the  parasite. 

Tummg  to  the  human  fluids,  ova  and  minute  larvse  of  a 
nematoid  worm  were  found,  apparently  as  parasites,  in  the  urine 
by  Drs.  Salisbury  and  Gobbold.  FilarisB  in  the  urme  associated 
with  cbyluria  and  more  or  less  haematuria,  probably  as  cause  from 
mechamcal  blocking  of  the  capillaries  and  rupture  of  their  walls, 
have  been  detected  in  Germany,  and  also  in  India  by  Dr.  Lewis, 
A.M.D.  The  latter  observer  noted  them  in  fifteen  or  twenty 
patients,  in  Europeans  and  £ast  Indians  or  natives  in  about  eqnid 
proportion.  Dr.  Lewis  also  discovered  filariaB  in  the  blood  in  four 
individuals,  twice  associated  also  with  chyluria  and  the  presence  of 
the  worms  in  the  urine ;  one  case  was  &tal  from  coexistent  disease, 
but  no  clue  as  to  the  nature  or  cause  of  the  worm  infection  was 
detected  post  mortem.  Judging  from  the  numbers  present  in  a 
drop  of  blood,  he  calculated  their  presence  throughout  the  circii- 
latory  system  would  amount  in  one  individual  host  to  140,000. 
He  ascertained  that  the  blood  filarise  were  similar  to  those  found 
in  the  urine.  Their  average  size  was, — ^length  -^  inch,  breadth 
^jVxt  iiich,  relative  proportion  of  breadth  to  length  1  to  46,  length 
of  tail  to  total  length  1  to  8.  The  body  was  filiform,  head 
rounded,  tail  acutely  pointed,  texture  of  body  translucent  but 
becoming  granular,  marked  by  deUcate  fieunt  transverse  strisB,  a 
foreshadowing  of  a  differentiation  of  the  body  components  into 
organs.  A  delicate  frdnt  membranous  capsule,  like  the  myolemma 
of  muscular  fibre,  surrounded  the  worm  during  life,  and  m  which 
the  animal  moved,  but  this  feature  was  not  constant  after  death. 
Their  presence  did  not  appear  hurtful  to  the  host  beyond  the 
blocking  of  the  renal  capillaries  for  a  temporary  period. 

On  the  affinity  of  the  dog  filaria  to  congener  forms,  it  may 
be  observed  that  in  the  general  outline  of  the  body,  the  round 
oral  aperture,  the  blind  alimentary  canal,  and  the  large  uterine 
cavity,  the  mature  female  canine  worm  approaches  the  F,  rnecU- 
nensis,  while  the  broods  also  present  certam  general  features  in 
common.  Boughly  speaking,  the  Unks  between  the  mature  worms 
and  the  ascarides  and  oxyundes  on  the  one  hand,  and  between  the 
young  and  the  trichinsB  on  the  other  hand,  connect  these  as  fiamily 
groups  in  the  animal  world.  It  is,  however,  when  we  place  the 
young  canine  worm  side  by  side  wifli  the  human  blood  filaria  thai 
the  closest  relationship  is  brought  out.  It  is  evident  from  what 
has  been  adduced  as  to  the  anatomy  of  the  free  young  canine  that 
its  points  of  acxoid  ^T^ith.  the  human  filaria  completely  overbalance 
the  points  of  d\iacoi9L.    'Baet^  ^^  ^v^\»  Xssjk*  vcisl'^ficant  dive^ 
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genciea  in  mze,  the  only  marked  difference  is  the  "  delicate  envelop- 
ing tube."  As  before  aaid,  though  observed  in  the  human  worm 
daring  life,  it  was  not  constant  after  death,  a  feature  clearlj 
pointed  out  by  Dr.  Lewis;  it  received  considerable  modifications 
en  the  passing  of  the  worms  irom  life  to  death,  and  competent 
obaervets  tailed  to  detect  it  in  a  few  preserved  specimens  sent  to 
Netiey.  On  the  otbtT  hand,  in  the  majority  of  the  dead  yoong 
canine  worms  there  were  no  indications  of  its  presence,  although  a 
halo  of  light  thrown  from  the  curved  sides  of  the  worm's  body  gave 
a  phantom  existence  to  it ;  as  before  remarked,  also,  the  aspect  of 
the  tail  end  of  the  male  at  first  strongly  snggeeted  it ;  yet  in  a  few 
instances,  especially  after  the  staining  of  the  textures  by  magenta, 
a  faint  oatline  cocld  be  traced  along  the  worm  for  some  distance 
which  was  not  dissipated  by  focal  alteration  or  varying  the  direc- 
tion of  the  source  of  illumination  of  the  microscope.  Whether  this 
tinqnestionable  delicate  line,  locally  bnlging  out  occasionally,  was 
dne  to  the  presence  of  an  "  enveloping  tube,"  or  a  mere  separation 
of  the  epidermis  en  masse  &om  the  cutis,  I  cannot  state  with 
certainty;  the  examination  of  the  hving  yonng  canine  worm  is 
necessary  to  determine  the  point ;  but  meanwhile,  the  donbt 
thrown  on  its  existence  in  the  dead  canine  cannot,  in  the  face 
of  the  death  modifications  observed  in  the  delicate  tube  of  the 
hmnan,  be  considered  as  sufficient  to  differentiate  thfi  one  worm 
from  the  other.  That  the  human  blood  worm  is  the  young  brood 
of  a  filaria  closely  alhed  specifically  to  the  filaria  of  the  dog  can  hardly 
be  a  subject  of  controversy ;  the  only  point  of  doubt  is  the  qnestion 
of  identity,  and  certainly  the  grounds  for  assuming  it  are  strong. 

Concerning  the  hfe  history  of  the  canine  worm,  it  appears  to  me 
that  the  specimens,  the  subject-matter  of  this  paper,  tend  to  set  one 
pert  of  it  at  least  at  rest.  It  is  quite  clear  that  the  mature  worm  can 
infect  its  host,  and  it  seems  equally  deducihle  that  the  young  may 
develop  into  mature  helminths  in  the  dog's  blood-vessels.  In  this 
example  we  have  mature  males,  females  brood-containing,  and  a  free 
yonng  brood  varying  greatly  in  size  and  suggesting  growth,  in  the 
Bame  host.  Whence  and  how  came  the  mature  worms  ?  Considering 
their  size  and  the  absence  of  any  boring  apparatus  as  a  means  of 
locomotion  throngh  the  tissues,  we  may  put  on  one  side  the  idea  of 
their  reaching  the  vascular  canals  in  a  mature  state ;  the  worm  also 
is  viviparons,  and  the  question  of  the  conveyance  of  soft,  frangible, 
immature  ova  may  be  disposed  of;  the  &ee  active  yonng  remain. 
The  fecnlty  of  migration  of  the  white  corpuscle  of  the  blood  through 
the  tissues  of  the  body  has  been  demonstrated ;  the  diameter  of  the 
body  of  the  young  filaria  is  considerably  beluw  that  of  the  corpnscle ; 
hence  with  the  brisk,  wriggling,  movements  of  life,  the  possibility 
of  their  passage  through  a  mucous  membrane,  especially  through 
the  soft  granulations  of  an  ulcer,  is  quite  within  the  bounds  oE 
reality.    Based  npon  the  iacta  we  know,  we  ma^  "ui  "inis.^tva.^iio-o. 
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follow  ihem  &om  a  mucous  tract  {e.  g.  the  intestine)  to  a  lacteal  or 
blood-vessel ;  they  follow  the  oonrse  of  the  circnlation,  growing  on 
the  pabulum  of  the  blood  of  the  host,  and  easily  passing  with  the 
corpuscles  through  the  capillaries ;  soon  their  size  unfits  them  to 
traverse  every  viscus,  and  the  minute  capillaries  of  the  lungs  act  as 
a  sieve  to  retain  them  in  the  venous  circulation ;  they  copulate  and 
the  females  become  fecund ;  a  young  brood  arises  to  continue  cm 
the  race,  provided  accidental  causes,  such  as  the  mechanical  blocking 
up  of  important  blood-vessels  bv  the  parent  worm,  do  not  determine 
the  death  of  the  host.  By  this  hypotnesis  the  ingress  of  individuals 
capable  of  arriving  at  maturity  is  explained,  while  the  counties 
hordes  of  young  are  rendered  lucid  only  by  thejpresence  of  one  or 
more  parent  worms  within  the  vascular  walls.    Tjxese  parent  wormi 
after  producing  their  progeny  may  possibly  die  and  disintegrate, 
and  so  account  for  their  ateence,  or  non-discovery,  in  hosts  teeming 
with  the  young  brood« 

The  question,  however, — whence  come  the  young  which,  entering 
into  the  blood-vessels  of  the  host,  arrive  at  maturity  ?  is  not  clear. 
Do  they  exist  in  the  food  or  water  which  the  dog  feeds  upon  ? .  Are 
they  derived  directly  £rom  the  flesh  of  an  infected  animal  fed  upon, 
or  can  they  i)ass  an  intermediate  state  in  water  subsequently  lapped 
up  by  the  animal  ?  Take  for  instance  an  infected  dog  dying  and 
disintegrating  in  a  tank  from  which  human  beings  and  animak  of 
all  descriptions  slaked  their  thirst  (no  uncommon  condition  one 
would  thmk  in  Eastern  countries),  what  would  result  to  the  im- 
bibers ?  Assuming  the  possibihty  of  the  young  retaining  vitality 
in  water,  the  impregnation  of  the  waterndrinkers  by  the  yonng 
worms,  and  their  subsequent  life  history  in  the  host  as  aboie 
sketched,  is  highly  sugg^ve,  and  supported  by  the  experiments 
with  the  trichina.  Or,  on  the  other  hand,  take  for  example  a  po^ 
tion  of  impregnated  flesh  taken  in  as  food  by  human  beings  whai 
badly  cooked,  or  eaten  raw  by  any  of  the  camivora,  is  it  not  within 
reason  to  assume  the  strong  probability  of  infection  ?  Considering 
the  frequency  with  which  the  worms  are  found  in  dogs  in  China  and 
Japan,  it  is  to  be  hoped  that  these  doubtful  points  will  in  the  earij 
fature  be  cleared  up  by  a  few  carefully-conducted  experiments  oo 
non-infected  animals,  and  so  by  this  means  the  possibihty  of  ant 
human  being  carrying  about  within  him  swarms  of  loathsome  micro- 
scopic worms  be  averted.  The  identity  also  of  the  human  worn 
and  canine  embryo  might  be  solved  by  the  examination  of  the 
Uving  dog  worms. 

It  appears  to  me  also  that  an  accurate  knowledge  of  the  life 
history  or  the  FUaria  immiiis  may  throw  much  light  on  donbtfsl 
points  connected  with  the  Guinea  worm  and  congener  forms. 
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Plates  XXXIII.,  XXXIV.,  XXXV.,  and  XXXVL 

letearchcB  detailed  in  the  nresent  paper  were  commenced  in 
Mij^  1871.  The  reemltfl  arrivea  at  were  largely  obtained  from 
wmg  the  microBOope.  Similar  bnt  less  brilliant  and  nK)re  scanhr 
can  be  obtained  with  the  telescope ;  bnt  the  very  high 
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Circular  Solar  Spectrum. 

Plate  XXXIII. 

Fjo.  1. — ^Primary  rinjcs  finely  defined  at  t)ie  first  viidble  focal  plane. 
„    2. — Booondary  rings,  at  a  deeper  focus.    The  central  disk  should  have  been 

squared  off. 
„  8d — ^Exhibition  of  the  greatest  display  of  rings,  each  annulus  liaving  its  own 
breadth  equal  to  that  of  the  central  aiak,  which  is  a  brilliant  white, 
the  suoooeding  lavendcr-roso  colour  and  red  rings  separated  by  dark 
rings,  the  first  few  of  which  are  jet-black. 
WwOB,  4y  5,  6,  7. — Development  of  two  disks  instead  of  one ;  also  of  four  and  irre- 
gular disks  uiowing  the  existence  of  displaced  centres  and  irregular 
oifliBetions. 

Plate  XXXIV. 

V  '  ^  0/— The  miniature  prospect  of  the  distant  window  is  displayed  sharply  in 
Fig.  8.  fik>  soon  as  the  sun  began  to  shine,  the  blazing  prism  oeing 
quenched  by  turning  it  aside,  every  brilliant  point  became  irradiated 
wiUi  an  orange-red  halo  (Fig.  9).  If  the  colour  were  corrected  by 
change  of  the  general  adjustments  so  as  to  destroy  halo,  then  the 
prospect  in  Fig.  8  became  enveloped  in  a  strong  white  mist  of  uncor- 
rected residuary  aberration. 

jf    10, 11. — ^The  dight  deviations  from  the  true  circular  form,  owing  to  imperfect 
glasses,  are  here  well  represented. 
no.  12. — ^Displays  the  very  delicate  engine-turned  pattern  and  obscuration  of  the 
dinaction-rings  by  a  badly -constructed  glass  (cheap  (jh^mian). 

„    13. — Shows  a  delicate  set  of  rings  between  the  coarser,  ex^xinding  by  a  change 
of  focus  in  a  different  manner. 

The  approaching  halo  and  fog  ore  well  delineated. 

Fio.  14.— Shows  the  blurred  appearance  of  the  rings  when  the  spherical  aberration 
is  excessive ;  similar  also  to  the  evanishing  spectrum  occurring  before 
the  fog  appears. 

.  *  That  part  of  the  paper  referring  to  the  new  correction  for  telescopes  is 
emitted. 
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power  and  ready  adaptability  of  the  former  confers  some  adnk- 
taff^B  not  offcTod  by  tlie  latter. 

In  botli,  however,  the  same  principles  are  illustrated. 

A  cone  of  raya  of  Bmall  angular  aperture  having  the  object- 
glasB  fur  its  base,  in  each  case  engages  the  eye-piece  and  emei^ 
pamllel,  and  tlic  eye-pieces  are  Bimilar  in  each. 

Pocnlior  facilities  for  studying  solar  spectra  and  thdr  indi- 
cations  of  nlx^rmtions  and  mechanical  errors  also  are  aSbrded  by  the 
furmer.     The  focal  piano  of  vision  may  be  employed  to  examine 

ExrLAKATiOH  OF  Plate*— <wrf.iiut.-J. 
Plats  XSXV. 
Fin.  13. — In  this  casa  the  holinatnt  vaa  placed  nmrly  40  feet  diHtaiit.  The  in- 
U-mal  l.nsou  of  a  fine  j-objcotive  beinR  nil  mnoTtd,  the  thick  front 
only  wnii  emiilnycil  to  form  the  minlnture  on  the  rtngc.  A  pcciilitf 
inoinilarily  in  Uio  rorittnl  jet-blv?k  rings  ia  auppleiueiited  br  estn- 
onlioarr  eccentric  lines  liardercd  by  a  new  oril«i  of  jieririienJ  nap, 
obeying;  a  dilfoniit  onle r  uf  cxpaniirai.  ViL'wed  under  Rnidnktit 
dry  |tu ;  n  f-ioeli  single  plan<vconTes  lens  beii 

Tho  next  RgurcH  illnatrati)  the  effect  of  abliquity;  the  t 

cxhiliitiii<;  vnrioiu  effocta  iliiring  coincidence  of  tlie  axis  of  tho  e 
tliut  of  the  mininture-fumiing  Icna. 

FioB,  IC,  17. — Hoprofent  n  very  brautiful  variety  of  hyperbolic  diffractitiB 
seen  when  Ihc  axis  of  tlic  eoiar  ray  is  inclined  aboat  tv 
luiciwjeopo,      DUt.  of  licliiwUl,  20  feet:   niBBnilj-i!,^.   ,„„^,j 
I'owcll's  lx>st  )  linnis  the  miniiilnro  nhserved  with  l>e«t  •iry  j,th 
Fin.  IT. — Mininture ohjcctiTo ;  a.^tli  Qundluoh  inimerBiou  ui>«l.irr.    Mie 
(ilijcftivo  hi'ht  ^th  iM\l  dry,  eye-Ions  j-inch  ooHTcxo-pliiE 
nirviui  nnd  fine  diltractiona ;  obliquity  5''. 
„    la.— Thu  nmienranco  witliin  the  facn«  of  tho  beat  and  fl 

f"^  of  unilcr-correction, 
„    19. — Blight  obliquity  and  nndor-corrcction. 
Plate  XXXVI. 
Figs.  20, 21.  22.— Bert  ^Ih  and  \  plancKMiiTex  stage-lcoB. 

Tlio  rirculor  Bpoctra  hero  delineated  are  produced  by  allglit  obHqnitr  ■ 
reprehcnt  tlie  appetinLuccs  at  diffcreDt  foeal  pfnnns.  The  colours  nre  uxtraia 
brilt[aiit,  and  the  lines  pcireclly  sharp  in  their  tmccrj. 
Via.  23. — SNowH  the  lines  formed  by  tho  circular  solnr  epoctrnm  vii^wed  with  d 
grenUflt  obliquity  ottainnble;  the  elliptic  lines  reprcafoUng  a 
cuttinR  boUi  Bides  of  tlie  cono  of  converginB  raya. 
Pigs.  24,  25. — Introduce  a  new  onlor  of  flgnroa  fonned  by  plarin"  a  mereai 

S lobule  10  incliea  from  tho  sinse,  and  jilncing  the  l}~ii]eh  oiijeot  o 
en«.-r  with  its  axis  cunnilentbly  inelinod  (an  angle  of  15")  to  il-" 
tlie  microBcopo,  na  seen  with  a  microaoopo  armed  wiUl  a  20od  e' 
(Kelluer  ]-ioch)  and  a  fine  (-objoctiTo.  ' 

Tory  beftQliful  tronsfoimationB  of  the  circular  eolur  spectn  are  Been  by  Tiesiog  1 
the  stilnr  dink  of  Hlo  mercurial  glnbole  portrayed  ubliquolj  on  the  stag^  which 
vary  in  their  fonns  ueoirding  as  the  glasses  are  under  or  OTor  correoted,  which  H 
ia  ni'i-dlrHs  here  to  de«ril«  in  dettiil. 

Tlic  flKurcB  diaplayeil  by  the  magnified  fltlilicial  alar  Tot  oblique  refleiinn 
render  it  probable  that  tho  obliquely  illuminated  mercury  globule,  viewed  directly 
in  close  proximity  to  tlie  fmiit  glass  of  llie  niieroscopo  upon  tho  atnin:  is  a  Terr 
iiu|>erfctit  test,  and  the  mcthodx  lioic  described  an  submitted  as  poiscarini:  tmt 
aujHirior  delicacy  and  c(mvcuicuco.  ^ 
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the  effects  of  the  interlerenca  of  complex  cones  of  light  of  laige 
angular  apertore,  at  least  twenty  timea  larger  thMi  those  obeeirawe 
by  the  telescope. 

The  subject  of  the  opticfJ  contacts  of  Yenoa  at  the  coming 
traoait  confers  peculiar  interest  on  the  natma  of  accurate  definition 
of  tlie  final  image  pieeented  to  the  eye-glass,  especially  as  the  new 
parallax  will  be  entirely  dependent  on  the  keen  definition  of  the  four 
contacts. 

The  discoTery  by  the  writer  of  an  nnsuspected  residuary  aberra- 
tion in  the  beet  microscopes,  described  in  the  '  Philosophical  Transac- 
tion)) '  for  1870,  renders  it  probable  that  some  such  a  residamn  still 
remains  in  telescopes ;  and  this  might  impair  the  accuracy  of  such 
delicate  observations  as  the  apparent  contacts  between  Venus  and 
the  Bolar  limb.  Eye-pieces,  aoonnding  generally  with  spherical 
aberration,  require  also  particular  attention.  I  have  repeatedly 
obeeryed  a  fine  state  of  definition  completely  blurred  merely  by  a 
change  of  eye-piece  of  the  same  power  which  no  mere  focussing 
ameliorated,  and  whi<^  could  only  be  corrected  by  a  change  in  the 
convergent  pencil  passing  through  the  objectire  intrinsic^y  affect- 
ing its  aberration. 

Another  branch  of  such  an  inquiry  would  be  the  naiwre  of  the 
definHion  of  an  organic  partide  under  high  potoert,  as  every 
such  research,  such  as  the  detection  of  tne  characteristics  of 
diseased  and  healthy  cells,  may  be  resolved  into  the  power  of  the 
microscope  to  define  a  single  organic  particle.  Buch  particles  are 
generally  brilliant  and  refracting,  and  the  errors  of  ohservatioQ  are 
nnfortunately  at  present  of  a  numerous  kind.* 

On  the  Circular  Solar  Spectrum. 

If  a  lens  t  he  placed  within  its  axis  coincident  with  that  of  the 
microscope ;  and  if  its  principal  focus,  formed  by  the  solar  rays, 
be  examined  by  an  instrumeut  of  the  highest  quality,  we  shall  find 
that  minute  slices,  as  it  were,  of  the  soZar  con«  present  phenomena 
of  rare  beauty  and  order  dependent  upon  the  quality  of  tlie  examin- 
ing instruments. 

If  tvro  plano-convex  lenses  are  placed  with  axes  coincident,  a 
good  many  coloured  rings  may  be  counted,  but  no  black  ones ; 
so  soon  as  their  axes  become  oblique,  the  solar  spectrum  takes  an 
intricate  form,  whilst  the  centre  shows  a  brilliant  cross  (^)  very 
difficult  to  describe  or  represent  by  portraiture,  but  worthy  of  the 
highest  phot(^;rapliic  art  are  all  the  forms  described. 

This  spectrum  I  venture  to  name  the  eireular  tolar  spectrum. 

In  my  fbrmer  research  I  had  observed  a  fiame^isk  in  a 

•  Appendix  A. 

t  Thu  term  of  ootuec  inoladea  ever;  fom.  Of  conoiTe  leoMt,  however,  only 
Tcrv  small  once  can  be  conveniently  examined. 
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darkened  room.    This  disk  presented  two  or  three  diffiBction-rings 
similar  to  those  of  telescopic  stars,  bat  mnch  broader. 

The  same  method  was  attempted  with  the  son.  Various  objeo- 
tiyes  were  used  to  obtain  a  solar  miniature  of  the  son's  disk. 

Plain  mirrors  of  glass  silvered  at  the  back  entirely  fidled. 

In  order  to  form  a  pnre  and  brilliant  solar  spectram  under  the 
microscope,  it  occurred  to  me  to  take  advantage  of  the  principle 
of  total  internal  reflexion  from  It  prism.  I  then  constructed  a 
prism-heUostat,  which,  acting  in  sunshine,  presented  an  aerial 
miniature  of  the  sun  of  great  splendour  (almost  as  fJagralmg  ^  the 
sun  itself)  for  half  an  hour,  without  forUier  adjustm^it. 

The  prism-heliostat  was  famished  with  a  crown-ghas  douUe 
convex  lens,  itself  bein^  of  flint,  and  other  lenses  of  less  Cocal 
length  could  be  attached  to  diminish  or  increase  the  diameter  of 
the  primary  image  of  the  sun,  which,  as  the  focal  length  g^e- 
rally  used  was  three  inches,  gave  an  image  3  sin  30',  in  diameter, 
or  one-fortieth  of  an  inch  nearly.  In  some  cases  object-glasBeB 
and  eye-pieces  were  placed  in  the  solar  rays  flirnMntfing  frcmi  the 
prism. 

Beceived  by  an  inverted  object-glass  of  the  finest  quality  at  a 
distance  of  200  inches,  the  solar  didL  could  be  further  miniatnred 
to  any  desirable  degree  of  minuteness.  A  theoretical  diameter 
of  sixteen  miUionths  was  found  convenient.  To  moderate  the 
overpowering  brilliance  of  such  a  spectrum  directly  viewed,  dark 
shdes  of  graduated  neutral  tints  were  at  first  used,  aikl  smaller 
primary  disks  were  obtained  by  using  deeper  lenses  at  f^  prism. 

When  this  minute  speofarum  is  Tiewed  with  a  high  power 
(800  or  1000),  the  phenomena  attending  residuary  errors,  whether 
of  achromatifflu,  spherical  aberration,  or  mechanical  construction, 
are  demonstrated  with  so  keen  a  severiin^  upon  the  handiworks  of 
man  as  to  throw  all  other  methods  into  the  diade. 

Fhencmena  Observed. 

With  the  flame-disk  formerly  used  *  only  two  or  three  difi&ao- 
tion-rings  could  (as  already  remarked)  be  descried;  an  extra- 
ordinary  number  of  richly-coloured  rings  of  dazzling  brilliance  was 
now  exhibited  at  the  instant  of  bringmg  the  solar  disk  into  the 
plane  of  focal  vision. 

The  most  striking  feature,  amid  so  much  effulgence,  was  an 
intensely  black  (Jet-ilach)  diffraction-ring  encircling  the  central 
disk  at  the  clearest  focal  point.  The  appearance  of  the  rings 
dianged  everv  instant  with  the  slightest  diange  of  focus,  and  their 
tints  indicated  the  nature  of  the  "  secondary  spectrum." 

Upon  closer  inspection,  my  curiosity  was  excited  by  ofanrYing 

*  *Plul.  Trans./  part  il,  1870,  p.  696. 
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the  shape  of  the  primaiy  or  centr&l  blsck  ring  deviatisg  from  a 
true  dtcalat  fisrm,  somewhat  Bquoied  off  as  thongh  not  oonaistiiig 
of  one  pore  black  ring.  I  then  found,  npon  more  carefol  ezamina- 
tioD,  by  change  in  the  eye-pieces,  length  of  body  and  "collar 
corrections,"  that  it  was  composed  of  several  ecoentno  rings.  The 
research,  as  one  depended  upon  the  fitfol  gleams  of  a  spring 
Bonshine,  thongh  tedions,  was  at  this  point-  enlivened  with  the 
ont-come  of  an  important  fact  which  mil  be  more  folly  noticed 
&rther  on  [viz.  that  achromatism  and  aplanatiam,*  in  the  beet 
adjustable  microscopes,  at  present  were  fonnd  to  be  altogether 
incongmons.] 

The  same  resnlt,  the  enlarged  disk,  as  described  in  my  former 
paper,  was  obtained. 

'the  theoretical  disk  (Exhibited  on  the  stage  of  the  microscope) 
appeared  increased  to  nearly  fonr  times  its  proper  sizat 

Three  general  featores  were  constantly  ol»erved.  The  rings 
were  seen  either  wholly  or  chiefly  on  one  side  of  the  solar  disk, 
i.  0.  either  within  or  witnont  the  focus,  or  nearly  similar,  except  in 
colour,  on  opposite  sides  of  the  focal  point. 

If  the  rings  were  on  one  side  a  nebnlons  brightness  occapied 
the  other,  into  which  the  solar  disk  suddenly  resolved  itself  on  a 
slight  change  of  (bens.  But  frequently  this  nebnlositr  assomed  a 
fise-gtuned  or  "  engine- tamed  pattern."  Occadonafly  two  pri- 
mary disks,  each  with  its  own  syatem  of  rings,  Btm^ed  for  the 
mastery ;  and  on  changing  the  focna,  a  chromatrope-eSect  was  pro- 
duced by  the  expanding  rings,  and  their  eccentric  intersections, 
presenting  an  extraordinary  loveliness  of  colours. 

Another  result  somewhat  startled  me.  In  some  of  the  best 
glasses  Uie  movement  of  the  Boss  collar  adjustment  for  the  position 
of  the  front  lenses  entirely  decentred  the  solar  disk,  so  that  her« 
two  appeared  occasionally  instead  of  one. 

This  phenomenon  compelled  me  to  infer  that  in  many  cases  the 
collar  adjustment  may  become  a  greater  source  of  error  than  the 
"  thickness  "  of  glass  cover  which  it  is  intended  to  compensate ;  and 
that  therefore  excellent  glasses,  constructed  with  a  permanent  set- 
ting, are  preferable,  espeoally  as  a  new  compensation  can  be  effected 
as  described,  p.  1824 

*  Freedom  from  Bpherical  aberralion. 

t  Diameter  of  diak  at  prum  3  hid  StT      =      026 

Diamuter  of  miniature  at  200  incbeii  dUtance,  reduced  by\  ^  n-nnnois 

^bjectiTc  leoo  tiroes       /  ~ 

16 
lOOOOOO' 
ObseTTcd  diameter  of  solar  disk,  exoluiive  of  itn  jet-black  J  ^  O' 000061 

diffractioD-ring / 

Estimated  breadth  of  black  ring =  0-00002 

And  0'000016;:  0-000061  :;4:  1  nearly, 
t  Bj  meuu  of  the  conpcnaeting  eye-piece. 
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The  &eqnent  appearanoe  of  sereral  disks  at  once  in  the  field  of 
view  caused  me  to  suspect  that  the  axes  of  the  component  lenses 
of  the  objectiyes  were  not  always  coincident 

An  Andrew  Boss  "  quarter  '  marked  1851,  though  of  good  qua- 
Hty,  displayed  seyeral  irregtdarly-placed  central  disks  which  formed 
80  many  different  centres  of  diffraction-rings. 

A  JBerlin  glass  of  good  quality  showed  a  much  finer  primary 
black  ring,  and  a  splendid  display  of  seyeral  coloured  rings  edged 
witii  black ;  in  a  deeper  focus  four  fftlse  centres  appeared. 

It  will  be  not  out  of  place  here  to  detail  a  few  experimenis  con- 
ducted with  the  object  of  yerifying  the  cause  of  irregularity  in  the 
primary  black,  and  the  particular  signs  of  chromatic  and  sph^cal 
residuary  aberration. 

One  of  the  finest  "  immersion  "  one-eighths  of  Powell  and  Lea- 
land,  made  expressly  for  me  in  1871,  the  aberrations  of  which  were 
small  compared  with  those  of  glasses  of  their  old  construction,  was 
now  used  to  form  the  miniature  solar  disk  on  the  stage,  as  deriyed 
firom  the  distant  prism-heliostat. 

I  then  examined  the  solar  disk  with  a  Powell  and  Lealand  one- 
sixteenth  immersion  objectiye  (1862  make)  adapted  to  water  in 
1870,  a  water-film  being  introduced  between  the  glasses  whose 
axes  had  been  carefully  adjusted  to  coincidence. 

Two  overlapping  disks  were  now  seen.  Each  formed  its  own 
independent  diffraction  systems  aboye  the  best  focus,  and  eyanished 
below  it  with  a  confused  bright  halo. 

In  order  to  determine  the  cause  of  this  and  to  ensure  one  axis 
in  the  solar  disk,  I  substituted  for  the  miniature-giying  objectiye  a 
conyexo-plane  lens  of  half  an  inch  focus ;  and  as  this  gaye  too  large 
a  disk,  the  lens  of  the  heliostat  was  reduced  firom  thr^  to  an  indi 
and  a  half  focal  length. 

[Unless  the  solar  disk  is  reduced,  the  splendid  phenomena  of 
the  rings  cannot  be  properly  deyeloped.  Their  number  and  colours 
change  with  the  slightest  change  oi  the  plane  of  focal  yision,  and  a 
yery  fine  and  delicate  focal  adjustment  screw,  as  well  as  great  firm- 
ness in  the  apparatus,  are  essential  to  a  successful  disfuiay  of  the 
rings  in  all  their  wonderful  beauty  and  complexity.] 

The  disk  formed  by  the  simple  lens  was  now  scrutinized  with 
the  Powell  and  Lealand  celebrated  immersion  ^^  eighth."  Deeper 
eye-pieces  and  a  lengthened  tube  were  employed  to  subdue  the  m- 
tolerable  brilliance  of  the  coloured  rings.  They  now  exactly  filled 
the  whole  field  of  yiew.  At  first,  used  dry  (improperly),  this  objec- 
tiye displayed  a  crimson  solar  disk  edged  with  an  intensely  black 
ring  encircled  with  a  much  broader  bright  ring,  reeembhng  the 
planet  Saturn  yiewed  perpendicularly  to  the  pkne  of  his  ring. 
(PI.  XXXIII.;  Figs.  1-3.) 

Deepening  the  focus  with  exceeding  lightness  of  touch,  the 
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central  disk  now  became  pearly  white,  set  off  piettily  by  its  com- 
panioD  black  ring  and  a  number  of  pale  laTender,  rose  oolonr,  and 
then  brilliant  outer  circles  of  bright  green  with  interrak  of  orange 
red,  and  more  outwardly,  circles  of  red  merging  into  ill-defined 
black. 

But  as  the  glass  was  constructed  for  vision  throogh  a  film  of 
water  upon  a  thin  gksa  "  cover,"  I  now  attached  (by  moisture)  a 
Bmall  fragment  of  cover,  0 '  003  inch  thick  to  the  eignth,  and  deli- 
cately focuased  down  upon  the  solar  spectrum. 

The  solar  disk  then  appeared  single,  circular,  and  bounded  by  a 
clear  sharp  black  edge  almost  pcrfec^  circular. 

Upon  examining  the  axis  in  difierent  planes  of  vision,  or  dif- 
ferent sections  of  the  solar  pencil,  I  counted  no  less  than  forty-eight 
magnificent  Huge  (Including  the  black  rings  and  idterspaccs)  dis- 
played at  one  time  in  the  same  field  of  view.  Derived  directly  from 
the  son,  with  the  brilliance  belonging  to  total  internal  reflexion, 
this  rich  assemblage  of  gorgeous  rings,  rivalling  each  other  in  pris- 
matic splendour,  set  off  by  the  shiu^  contrasts  of  jet-black  well- 
defined  borders,  and  shaded  with  the  most  delicate  tints  melting 
into  one  another  with  au  exquisite  softness,  reminded  me  of  the 
eloquent  and  glowing  language  of  the  late  Sir  John  Heiachel,  when 
describing  the  phenomena  of  dif&action. 

Doubtless,  However,  these  appearances  surpassed  in  intensity  and 
brilliance  those  he  descHbed.     (Fl.  XXXIII.,  Figs.  2,  3.) 
Oarefal  measurements  were  made. 
The  diameter  of  the  central  disk,  i-bJj^. 
Breadth  of  its  black  ring,  zalaa- 

My  surprise  was  farther  increased  by  observing  tbat,  by  length- 
ening the  tube  to  increase  power,  I  was  enabled  to  cause  each  of 
the  ruled  lines  of  a  micrometric  eye-piece  (200  to  inch)  to  coin- 
cide exactly  with  the  inner  edge  of  each  black  ring ;  so  that  the 
breadth  of  each  complete  ring  was  exactly  the  same  as  that  of  the 
central  disk,  viz.  ,5/13  of  an  inch.     (PI.  XXXUI.,  Fig.  3.) 

Slight  changes  in  the  colonra  of  the  rings  were  cansed  by  the 
use  of  the  Boss  collar  corrections. 

In  these  researches  a  very  near  approximation  to  achromatism 
was  signified  by  the  wbitenees  of  the  central  disk ;  the  blackness  cX 
the  fine  rings  contrasting  finely  with  tlie  intervening  rings  which 
were  then  of  a  lavender  grey,  or  very  pale  and  yet  brilliant 
lavender. 

Destruction  of  spherical  aberration  appeued  imminent,  when  the 
rings,  still  coloured,  were  tolerably  symmetrical  on  different  sides 
of  the  finest  focus  vrith  contrasting  colours  of  the  reeiduaiy  spec- 
trum. Mechanical  errors  were  displayed  by  irregularity  aad  com- 
plexity of  Ibrm. 
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I  shall  now  yentore  to  give  some  particulars  of  the  dreolar  aolar 
spectrum  thus  formed  (as  described)  by  a  convexo-plane  lens  in  a 
beam  of  sunshine  examined  by  a  high-qnality  immersion-objeciiTe 
anned  with  a  small  piece  of  broken  cover  attached  by  the  cohawn 
of  water. 

DnCEBIFTlON  OF  THS  BlNQB  OF  THE  ClHCULAB  SpKIBUM  OF  ▲ 

GONYEXO-rULNE  LeKS. 


Cbloored  Ring!.  '  Intenrala. 


Solar  disk  White  Primary  rinp^  Jei-black. 

Ring  II.  Pale  lavender  Secondary  nng  Black. 

„  IV.  Lavender  Third  „  „ 

"  VI.  „  I    Fourth  „ 

.,  VUI.  „  ,    Fifth  „  „ 

„  X.  Pale  rose  Sixth  „  Dark  red. 

„  XII.  Bright  green  '    Seventh  „  „ 

„  XIV.  „  Eighth  „ 

„  XVI.  „  Ninth 

„  XVm.  „  Tenth  „  Black. 

„  XX.  Dark  orange  Eleventh  „  „ 

„  XXII.  Deep      „  ;    Twelfth  „  „ 

»>  XXIV.  „          I, 


Each  of  the  rings,  including  the  companion  black  or  dark  rim 
appeared  exactly  of  the  same  breadth,  viz,  61-millionths  of  an  indi, 
or  nearly  double  the  length  of  the  wave  of  the  extreme  red  ny, 
whilst  the  breadth  of  the  primary  black  ring  was  nearly  that  of  ^ 
wave-length  for  the  line  P  in  Fraunhofer's  spectrum,  viz.  0  •  0004606 
millhnetree,  or,  since  the  French  mfetre  is  in  English  inches, 

39-87078984, 

it  corresponds  to  52,256  waves  to  the  English  inch. 

The  delicate  measurement  of  the  primary  black  ring  and  disk 
was  verified  by  a  recording  eye-piece  micrometer.  Wi&  this,  and 
the  objective  used,  it  was  found  that  one-thousandth  of  an  indi  on 
the  stage  measured  1138  divisions,  t.  e,  eleven  turns  of  the  divided 
head  and  38-lOOths  of  a  turn.     Chie  division  therefore  represented 

= =  nine  ten-million ths  nearlv. 

1138  1,138,000  uiiiiiuuMiD  ucwriy. 

On  estimating  the  breadth  of  the  primary  jet-black  ring,  and 
using  a  ruled  glass  micrometer,  as  I  could  detect  no  difierenoe  in 
the  breadths  of  each  ring,  I  felt  justified  in  dividing  the  total 
diameter  by  the  number  of  rings  in  order  to  obtain  the  breadth  of 
one  which  gave  xT^^a-  A  mucn  deeper  point  in  the  axis  showed  a 
very  deep  blue  centnJ  haze,  paling  outwardly,  and  then  meltiog 
into  a  final  red  fringe. 
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The  precisbn  of  the  mechanical  constraction  of  this  fine  ob- 
jecfiTe  was  thne  reve&led  by  the  uae  of  a  aiinple  conrex  leiu  of 
crown  glaae.  As;  deviation  from  accuracy  waa  at  onoe  detected 
by  the  convergiug  pencil  of  the  plano-coorex  leoB,  confButing  of 
sneUa  of  rays  of  varioas  refrangibilitiee,  haTing  their  seyeral  foci 
arranged  along  the  axis.  As  tus  axis  was  necessarily  single  and 
oniqne,  the  interference  phenomena,  eapecially  the  sharpness  and 
intensity  of  the  jet-black  rings,  conld  only  be  ao  superbly  exhibited 
by  the  beet  glsasee.  Inferior  glaasee  blurred  them  and  dolled  the 
nch  beanty  of  the  colours. 

Contrasting  with  this  the  performance  of  a  variety  of  glaaaee, 
both  English  and  foreign,  very  pecnliar  appearances  arose  which 
donbtlesa  indicat«d  grave  errors  of  oonstmction.  I  will  venture 
briefly  to  mention  some  of  these : — 

(X)  A  variety  of  sporioos  disks  oddly  arranged  were  displayed, 

(II J  The  beanty  of  the  rings  was  entirely  marred ;  and 

(III.)  Very  few  rings  ooold  be  developed,  and  sometiniea  no 
black  rings  whatever.  (PI.  XXXIII.,  Fig.  7,  and  PI.  XXXIV., 
Fig.  14.) 

(IT.)  Notched,  grained,  and  spotted ;  the  rioge  were  aometimee 
irr^nlar  in  shape  (Fig.  12). 

(V.)  A  multitude  of  fine  black  eccentric  rings,  evidently  arising 
from  different  centres,  were  seen  upon  a  leaden-grey  field  snr< 
rounding  the  central  disk,  the  confusion  of  the  rings  causing  a  bad 
achromatism. 

(VI.)  An  "engine-tamed  pattern"  was  not  un&equent,  dege- 
nerating into  a  peculiar  grained  and  mottled  appearanca 

(StX.)  A  majority  of  tbe  glasses  were  over-corrected  spherically. 

(YIII.)  AchromatiBm  and  aplanatism  in  our  best  adjustable 
glasses  were  found  to  be  altogether  incougruous. 

As  this  result  was  alluded  to  at  page  175,  I  proceed  to  relate 
the  circumstaucee  of  the  observation.  I  constantly  found  in  pur- 
suing these  researches  that  either  achromatism  was  sacrificed  to 
aplanatism,  or  that  the  attainment  of  achromatism  destroyed  the 
brightness  and  truth  of  aplanatism.  I  may  relate  the  following 
expeneuce. 

Whenever  in  watching  the  heUostat  the  sun  was  clouded  over, 
die  microscopic  miuiature-perspective  of  the  room  and  distant 
apparatus  reappeared ;  and  after  various  adjustmeuta  I  obtained 
a  perfect  defimtion  &ee  from  mist,  and  aa  clear  and  sharp  as  that  of 
an  opera  glass.  The  prism  and  lens  of  the  helioetat  then  gave  a 
pzet%  picture  of  the  passing  clouds,  as  well  as  the  small  details  of 
tlie  distent  objects ;  but  the  instant  the  sun  began  to  shine,  before 
the  rings  dazzled  the  sight,  every  shining  point  appeared  haloed 
vith  a  corona  of  orange  and  red.  I  now  turned  asiae  the  prism : 
then  every  polished  point  in  the  full  sunshine  exhibited  the  sama 
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halo.    Again  in  the  shade,  the  pictnre  resumed  its  sharp  definitioiL 
Waiting  again  for  the  sun,  forth  shone  the  orange  haloes.    The 
corrections  were  diUgently  plied  till  the  hido  nearly  disappeaiei 
The  snn  passed  behind  a  clond.     To  my  astonishment  the  former 
sharp  clear  prospect  was  now  bedimmed  wiih  a  general  white  mid, 
obscuring  au  the  details  before  so  beautifully  dear.     The  appear- 
ance of  this  white  mist,  above  the  best  focal  pointy  whenever  achro- 
matism was  attained  by  varying  the  adjustments  of  the  screw 
collars,  now  convinced  me  that  tihe  modem  English  glasses,  when 
rendered  achromatic,  beget  a  residuary  spherical  abermtion,  ob- 
scuring delicate  structures  (such  as  I  propose  to  describe  ferther 
on),  by  a  white  mist  corresponding  to  spherical  over-correction— 
viz.  the  condition  of  the  marginal  rays  for  white  light  cutting  the 
axis  at  points  farther  &om  the  centre  of  the  lens  than  the  central 
rays,  ana  that  until  this  £&ct  is  acknowledged  an  insuperable  bar  to 
the  finest  definition  will  continue  to  exist.  (PL  XXXI  v.,  Pigs.  8,9.) 

Dr.  Colonel  Woodward,  U.S.A,,  having  taken  up  the  research, 
declares  he  found  it  impossible  to  photograph  the  most  difficult 
beaded  objects  unless,  upon  examimng  Sieir  image  on  a  white 
screen,  he  represented  the  beads  red  upon  a  blue  ground;  then, 
using  a  solution  of  the  ammonionsulphate  of  copper  to  absorb  the 
red  rays,  and  then  only,  could  he  photograph  the  results  I  had 
described.*  (*  Monthly  Mic.  Jbum.') 

Residuary  spherical  aberration,  it  thus  appears,  is  the  chief 
cause  of  the  dimculty  experienced  in  defining  organic  partidee— 
such  as  the  molecules  of  physiological  cells,  blood-dia^mucoTB 
globules,  and  the  discrimination  of  many  forms  of  disease.'  It  vill 
probably  remain  uncorrected  until  opticians  and  observers  abandon 
the  falsis  standards  of  definition  stiu  in  vogue.  I^  then  it  is  at 
present  impossible  to  avoid  a  residuary  spherical  aberration,  whilst 

♦  In  confirmation  of  the  same  principle,  the  late  Bey.  J.  B.  Boade.  FJtB, 
wrote  (* Popular  Science  Review/  p.  147,  No.  35,  1870):— -Dr.  Pigott  has  nade 
also  a  very  decided  advance  in  the  better  correction  of  radduary  abmation.  a  point 
which  hag,  I  believe,  been  almost  completely  ignored— nay  even  denied,  until 
recently,  by  accurate  observers  ns  well  as  distmguished  optioians.  PronTmy  own 
experience  in  Dr.  Pigott's  studio,  I  have  no  doubt  that  his  wlour-tcot  a  moet 
interesting  feature  in  his  experiments— is  the  result  of  his  finer  balance  of  the 
aberrations  .  .  .  This  new  feet  is  one  of  the  most  striking  phanomenm  in  micro- 
scopical science  of  the  present  day."  .  .  . 

"  Whether  this  oolour-test  is  explained  on  the  theory  of  vibtatinir  waye-lensft 
corresponding  to  the  infinitesimal  thicknesses  of  films  ...  or  upon  their  rJ^a^ 
refraction,  and  internal  reflection  of  the  spherical  beads  of  wbich  all  scales  and 
diatoms  a^jpear  to  be  built  up,  are  questions  so  recondite  as  to  be  worthy  of  the 
considerution  of  the  most  advanced  physicists  of  the  day." 

As  residuary  aberration  is  still  denied,  I  may  be  permitted  to  Quote  *Tlw 
Student '  of  February,  1870.  It  states  that  the  writer  •*  has  told  very  plainly  two 
startling  and  unwelcome  truths.  First,  that  observers  have  not  seen  their  fiivourifc 
test-object  properly;  and  secondly,  that  their  best  objeot^lasseB  are  afflicted  with 
sufficient  spherical  aberration  to  render  the  structure  which  ho  desoribes  InviaUc 
.  .  .  and  that  all  difficult  seeing  is  in  some  suspense  thzough  these  leaoaicheB.** 
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atbusing  very  perfect  achromatism,  in  the  microscope,  the  finest 
definition  will  be  obtained  bj  stopping  ont  tbe  most  obnoxiooa 
ra^,  either  by  nsiug  a  moQOchromatic  rsy  which  gaits  the  aplsna- 
ti^,  or  nsing  hlumi-green  or  Hue  glass  *  to  pale  the  red  rays ;  for 
ghiseee  may  be  aplanatic  to  one  ray  and  not  to  another  of  a  difierent 
te&angihihty. 

Before  oonclnding  this  part  of  the  paper  I  may  be  allowed  to 
make  a  few  practical  conclusions  for  those  who  may  wish  to  follow 
np  this  line  of  research : — 

1.  As  stated  in  the  paper  "On  a  Searcher  for  Aplanatic  Images," 
regarding  a  convex  lens  as  under-corrected,  ander-correction  is  shown 
by  the  appearance  of  the  rings  below  or  beyond  the  focal  point  and 
eraniahment  into  mist  above  it.  - 

2.  Similarity  in  the  rings  on  both  aides  (with  change  of  colour 
also)  denotes  a  balance  more  or  less  delicate  of  the  aberrations. 

3.  An  eccentric  position  of  the  solar  disk  and  a  crowding 
of  the  rings  more  closely  on  one  side  than  the  other  of  the  circular 
spectnim  denotes  paraUelism,  bnt  non-coincidence  of  the  axes  of 
the  convergent  and  divergent  pencils. 

4.  Itare  and  beantiful  forma  resembling  parachutes,  vases  or 
cometa,  made  up  of  elhpsoid,  mrabolic  or  hyperbolic  diSraction- 
lines,  denote  obhquity.     (Plate  VI,,  Proceedings  R.S.,  June,  1873.) 

5.  Their  form  depends  on  the  nature  of  the  aterrationB  pre- 
sent, and  the  mode  of  arranging  the  axis  of  the  cone  of  rays  forming 
the  solar  disk. 

6.  Inaccurate  centering  of  the  component  lenses,  either  at  the 
hehostat  or  in  the  observing  or  miniature-making  objectives,  is 
shown  by  "  eccentric  turning  "  patterns  and  the  appearance  of  two 
or  several  central  disks  at  the  smallest  focal  spectnuo. 

7.  The  apparatus  necessary  to  display  these  brilliant  phenomena 
most  be  exceptionally  heavy  and  sWdy,  and  the  fine  adjustment 
ehonld  have  a  screw  100  threads  to  the  inch;  as  the  ten-thou- 
aandth  of  an  inch  in  the  axis  of  observation  completely  changes  the 
aspect  of  the  phenomena. 

In  none  of  these  experiments  did  the  supposed  achromatism 
bear  the  severe  ordeal  of  Uie  circalar  solar  spectrum.  By  ho 
arrangements  could  colour  be  made  to  disappear.  A  white  centre 
and  exceedingly  black  rings,  interspaced  wilh  a  pale  lavender  and 
rose  ccdour,  were  the  nearest  approaches  to  perfect  achromatism 
which  I  could  produce. 

*  Appundix  B. 
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On  the  AlerraUons  of  Eye-pieces,  with  SuggeMons  for  forming  a 
Ccmpensaiing  Ey&piecefor  Microscopes  and  Tdeseopes ;  on  the 
Principle  of  searching  the  Aonsfor  AplanaUe  Images. 

The  Astronomer  Boyal  has  given  an  acoount  of  a  trial  of 
several  kinds  of  eye-pieces,  and  some  of  their  bad  effects.* 

The  use  of  a  solar  disk  formed  by  an  eye-pieoe  fixed  close  to  the 
prism-heliostat  deprived  of  its  lens,  and  examined  b^  the  method 
already  described  by  means  of  accurately  corrected  objectiyeB,  places 
the  achromatism  of  the  eye-piece  under  a  severe  scrutiny.  Yerj 
rich  and  beautiful  colours  are  developed  in  the  solar  rings  (pre- 
viously obtained  as  pale  as  possible),  corresponding  to  the  extent  of 
the  cmromatic  errors.  A  Huyghenian  eye-piece  was  placed  doee  to 
the  heliostat  so  as  to  form  a  brilliant  disk  of  the  sun ;  the  adiitfted 
spectrum  apparatus  immediately  flashed  with  brilliant  colonrBd 
rings,  before  this,  appearing  pale  lavender  and  white. 

During  the  use  of  the  searcher  for  aplanatic  images,  it  occoned 
to  me  to  investigate  the  effects  of  pushing  the  eye-piece  gradiuJlj 
nearer  the  object-^lass  without  a  searcher. 

I  discovered  tnat,  when  within  4  inches,  the  definition  sho^ 
violent  under-correction. 

I  now  conceived  the  idea  of  substituting  a  traversing  movement 
of  the  eye-piece,  especially  for  glasses  unprovided  with  a  Boss  colltf, 
as  a  correction  for  thickness  of  cover. 

A  very  firm  sliding  tube  was  constructed,  and  I  now  found  I 
had  substituted  a  ran^e  of  several  inches,  as  a  correction,  for  that 
of  a  few  himdredths  of  an  inch  used  in  the  Boss  adjustment 

Experiment. — Adjusting  the  apparatus  and  the  screw  coUais  of 
the  objectives  for  severe  testing,  a  bunch  of  small  glass  drops,  d 
diameter  0  *  04  inch,  was  suspended  in  front  of  the  helioetat  so  as  to 
present  a  minute  image  of  the  sun.  The  searching  eye-pieoe  being 
placed  at  10  inches  distance  from  the  stage  of  the  microeoope,  in 
the  plane  of  which  the  solar  disk  is  formed,  and  the  minute  Bohr 
disk  observed  in  a  state  of  balanced  corrections,  it  was  found  thai 
as  the  eye-piece  was  traversed  towards  the  disk  it  became  gradually 
more  and  more  under-corrected. 

It  now  became  evident  that  this  movement  was,  upon  a  large 
scale,  equivalent  to  the  effect  of  the  Boss  collar  moyement  upon* 
minute  scale. 

It  now  occurred  to  me,  as  a  thick  cover  and  a  water  film  OTe^ 
corrected  an  objective,  that  a  dry  objective  might  in  many  cases  be 
transformed  into  an  "  immersion  "  sioiply  by  advancing  the  eye- 

1)iece ;  also  that  a  sufficient  variation  oi  interval  between  the  boii 
enses  might  in  many  cases  enable  a  dry  lens  to  act  as  an  immersiott. 
[The  immersion  principle  is  valuable  for  the  increaaed  johaos 

*  Astronomical  notioeB. 
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of  the  oone  of  rays  radiant  fi-om  the  iUnininated  particle  moonted 
in  Ijalfiatn,  a  mucn  larger  pencil  reaching  the  objectiTe  via  waier 
than  cao  possibly  be  effected  via  air.  The  "  critical  angles "  of 
total  internal  reflexion  which  determine  the  form  of  the  canstio 
being  so  much  larger  in  passing  from  glass  into  water  than  into 
air.  I  have  shown  elBewhere  that  the  Tolnme  of  the  cone  of  rays 
transmitted  &om  a  radiant  particle  placed  in  balsam  and  snr- 
moonted  with  a  thin  glass  cover,  is  aoont  four  times  greater  via 
water  than  via  air ;  that  resnlt  ia  explanatory  of  the  greater 
brightneea  of  the  immersion  Icdb.] 

The  question  of  the  spherical  and  chromatic  aberrations  of  eye- 
pieces has  occupied  the  attention  of  the  most  distingniehed  mathe- 
maticians, and  may  theoretically  be  considered  nearly  exhausted, 
yet  the  practical  detection  of  its  existence  is  known  to  few,  as  it  is 
hahle  to  be  mixed  up  with  the  objective  aberration.  The  methods 
described  are  equally  applicable  to  eye-pieces  as  to  objectives.* 

The  oonstmctioD  of  a  compound  compensating  eye-pieoe  which 
should  almost  be  perfectly  free  from  this  residuum  next  engaged 
my  attention. 

From  the  discovery  that  the  advance  of  an  eye-piece  towards 
the  objective  caused  a  violent  under-correetion  in  me  re/ocussed 
objective,  it  became  evident  that  a  ahortened  microscope  could  be 
employed  as  a  compound  eye-piece  nearly  &ee  irom  the  usual  aber- 
rations, provided  its  object^Iass  were  properly  over-eorreeled,  as 
compared  with  ite  performance  at  the  usiud  standard  distance  of 
10  mohes. 

The  new  ere-piece  is  finally  corrected  on  the  circular  solar 
spectrum  (berem  described),  being  regarded  and  treated  as  a  real 
microscope.  Its  object-glass,  considering  the  exceedingly  small 
pencil  engaging  it,  may  conveniently  be  formed  of  sligHtly  over- 
corrected  achromatic  lenses,  compensated  bv  a  variable  interval  I 
havo  found  an  inch  focal  length  sufficiently  deep,  mounted  with  a 
low  eye-piece.  The  subetitntion  of  this  compensating  eye-piece  for 
the  ordinary  deep  Enyghenians  afforded  that  degree  of  comfort  in 
observation  correfiponding  to  enlarged  pencils. 

After  adjustment  it  is  quite  as  applicable  to  examine  the  per- 
formance of  telescopes  as  microscopes.  The  adjustment  is  urns 
accomplished: — 

1.  The  instrument,  mounted  as  a  complete  microscope,  vraa 
adjusted  for  the  most  perfect  definition  on  an  uncovered  object; 
and  supposing  the  glasses  A,  B  (adjustable  by  a  variable  interval) 
defined  perfectly  with  the  usual  length  of  tube,  10  inches,  they 
require  over-correction  t  or  separation  for  a  shorter  tube  of  6  inches. 

*  Appendix  B. 

t  Ooiuideriiig  the  Bmall  angnlar  aperture,  a  lingle  set  ef  achromatic  Icises 
might  be  coiutractad  and  employed :  but  their  coiroi^ion  ia  moeh  nxxe  todional^ 
•ttoined  Uwn  hj  wpMftble  teta  c^  lenM& 
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2.  Yarions  eye-pieces  were  inserted,  and  the  lenses  A,  B,  sepa- 
rated or  closed  more  or  less  till  the  most  perfect  definition  was 
attained. 

3.  Now,  regarding  the  instrmnent  as  a  perfectly  corrected  conh 
pensating  eye-piece,  it  is  transferred  to  the  tube  of  another  micro- 
scope, the  objective  of  which  is  again  adjusted  by  the  screw  colkr 
for  the  most  distinct  definition. 

Tested  on  the  principles  glanced  at  in  this  paper,  the  conned 
compensating  eye-piece,  firee  from  the  usual  aberrations,  may  be 
confidently  employed  to  test  the  circular  solar  spectrum  of  a  minute 
distant  solar  heliostat  disk,  formed  in  its  focal  plane,  by  the  objec- 
tive also  of  a  proposed  telescope. 

I  trust  observers  with  more  convenient  appliances  and  range  of 
prospect  will  be  induced  to  try  a  series  of  experiments  on  correcting 
residuary  aberration  in  their  object-glasses  bv  the  methods  bere 
laid  down,  by  whom  the  writer  will  at  any  tune  be  honoured  by 
exhibiting  some  of  the  phenomena  here  described,  as  already  done 
to  Dr.  Gladstone,  F.B.S.,  and  Mr.  Beaumont,  F.B.S.* 


Appendix. 
A. — Definition  of  Minute  Organic  Partides. 

A  new  fiftieth  immersion  lens,  nrice  thirty  guineas,  has  been 
made  for  me  by  Messrs.  Powell  and  liealand ;  with  this  glass,  with- 
out any  obUquity,  and  using  a  tube  4  inches  shorter  than  usual,  and 
a  B  eye-piece,  me  upper  continuous  ribs  of  the  Podura  were  re- 
solved into  strings  of  blue  sapphire-like  beads  appearing  perfe^ 
circular.  The  interspaces  between  the  markings  at  a  lower  bffB 
showed  lower  strings  of  white  beads. 

At  present  nothing  is  more  difficult  of  definition  in  the  micro- 
scope tnan  an  assemblage  of  minute  re&acting  orranic  partidea 
Virtually  forming  disks  of  light,  these  display  the  du&action  eaoa 
and  phenomena  more  or  less  vividly.  No  English  microsoopist  hi 
yet  succeeded,  as  far  as  is  known  to  the  writer,  in  di^laying,  in  tbe 
apparently  blank  spaces,  the  beaded  structure  seen  between  tbe 
celebrated  exclamation  markings  of  the  Podura  test-object  Heie 
a  closely-packed  mass  of  organic  particles,  highly  le&acthre  and 
transparent,  obscure  each  otu^er;  brilliant  points  are  Bwelled  cot 
exceedingly. 

For  a  theoretical  solar  disk  one-millionth  of  an  inchf  in  dift- 
meter  appeared  as  large  as  a  disk  the  sixty  thousandth.  IV)  defiitf 
accuratdy  bright  organic  particles,  such  as  those  of  the  bbuM 

*  And  more  reoently  to  our  Secretary,  Mr.  Slaok^  F.G.8. 
t  Easily  toTi&&dV)y  ^laAing  a  minute  lens  befoce  Uie  holioilttL 


A  New  Freeeinff  Microlome.  185 

test  Podura,  the  molecnlee  of  cancer  cells  and  other  diaeased  forms, 
monads  (minate  atoms  of  metal  by  reflected  light  might  also  be 
named),  ia  at  present  impoesible ;  when  such  delicate  forms  are  in 
qnest,  all  rays  of  an  aberrating  character  must  necesaarily  be 
extingnished. 

B. — Bye-jweees. 

The  spherical  abermtioD  of  poaitiTe  eye-pieces  may  be  examined 
as  foUons: — 

The  positive  in  an  inverted  position  is  placed  nnder  the  stage, 
and  forms  an  image  of  the  solar  disk  for  examination. — Proceedinga 
o/theBoytd  Society,  Vol.  XXI.,  No.  148,  June,  1873. 

[The  fifth  Plate  belonging  to  this  paper,  representing  the 
spectra  exhibited  by  a  globtde  of  mercury,  is  at  present  omitted,  but 
it  may  possibly  reappear  in  a  future  article.] 


HI.— A  New  Freezing  Mieroiome.    By  WniUK  Butbebford, 
M.D.,  Profeasor  of  Physiology,  King's  College,  London. 

All  microecopists  hare  experienced  the  difliculty  which  attends 
the  cutting  of  soft  tissnee  into  thin  shces.  Valentin's  kiiife  is 
continually  had  recourse  to  for  this  pntpose;  but  although  by 
means  of  it  excellent  sections  may  be  made  of  an  organ  having  a 
density  such  as  that  of  the  Hdney,  it  is  by  no  means  so  successful 
in  the  case  of  mucous  membrane,  lung,  or  even  in  that  of  the 
skin ;  fuid  for  the  brain,  spinal  cord,  and  the  delicate  tissues  of 
the  eye,  spleen,  thyroid  and  lymphatic  glands  it  is  useless.  8uch 
tisBnes  require  to  be  hardened  ere  they  can  be  snccessfiilly  sUced. 
They  are  usually  hardened  by  means  of  chromic  acid,  potassium 
bichromate,  Miiller's  fluid,  alcohol,  &c.  In  general,  the  hardening 
process  requires  considerable  time,  varying  from  several  days  to 
several  weeks;  and,  after  all,  the  tJssnes  undergo  alterations 
which,  although  advantageous  in  the  case  of  some,  are  not  so  in 
the  case  of  others.  The  vitreous  humour  is  quite  destroyed, 
lymph  roaces  are  vety  often  ohhterated,  soft  tissues  are  sometimes 
Shrivelled.  The  method  of  hardening  the  tissues  by  freezing  has 
long  been  recognized  as  one  of  great  importance  in  enabling  the 
histologist  to  obtain  sections  of  fresh  tiffiues,  bat  it  has  hiUierto 
been  httte  adopted  owing  to  the  inconveni^ice  and  dumsinees  of  the 
methods  proposed. 

In  May,  1871,  I  published  in  the  '  Joamal  of  Anatomy  aitd 
Physiology'  an  account  of  a  microtome  invented  1^  me  for  the 
purpose  of  facilitating  the  process  of  freezing  and  of  cutting  frozen 
tissues.     The  apparatus  there  described  and  figured,  althou^ 
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capable  of  doing  mudi,  is  not  quite  so  perfect  as  the  fbllowiog 
modification  adopted  by  me  some  months  ago.  This  new  appantns 
answers  the  porpose  bo  satiB&cterily,  that  it  is  now  foil  tune  fir 
me  to  pnblicly  direct  attention  to  it.  The  appatatae  oonsutB 
(Tig.  1)  (rf  a  brass  plate  (B)  with  a  hole  in  ita  centre  (A).    This 


Kuthciford'sMiciotome.— A,(tHoleiDtliebTBB8plste(B).  d.Tube.  D,erm. 
E.  Indicator.  F,  Rcrew  for  fixiog  the  nukohine  to  a  tabla.  O,  Bos  tar  hiJdisg  > 
bfieziiig  miiturG.   H,  Tube  for  penniHiiiK  the  water  to  flow  from  the  meltiog  k  « 

hole  leads  into  the  interior  of  a  vertical  tnbe  (E)  with  a  monUe 
bottom  (E,  Fig.  2),  which  may  be  raised  or  depressed  by  maul 
of  a  screw  (D).  'The  tissne  to  be  frozen  and  cnt  is  placed  in  the 
tube  (A).  The  section  is  made  by  means  of  a  knife,  wmch  is  ^ided 
horizontaUy  throng  the  tisBue  ttiat  projects  above  the  lerel  of  6» 
brass  plate  (B).  The  thickness  of  the  section  is  r^pdaied  bj  a 
indicator  (E).  The  machine  is  fixed  to  a  table  hy  means  of  ■ 
screw  (F),  and  it  may  be  employed  for  two  objects — Ist,  for  cnttiu 
tissaes  hardened  in  the  ordma^  way  by  chromic  acid,  &e. ;  an^ 
2nd,  for  catting  tissues  hardened  by  freezing.  The  Benmd  method 
of  using  the  machine  will  be  more  readily  comprehended  after  • 
description  of  the  first,  which  is  simply  tUs :  riace  a  portico  of 
hardened  tisane,  say  a  piece  of  spmal  cord  hardened  by  chromin 
acid,  in  the  hole  (A),  and  pour  around  it  a  mixtnre  of  paraffin  (fin 
tarta)  and  bog's  lara  (one  part)  m^t«d  by  the  aid  of  a  gentle  beat 
Or  the  paraffin  mixture  may  be  first  poured  into  the  him,  and  tb) 
piece  of  tissae  thereafter  introduced  and  held  in  any  de^«d  pootiai 
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by  means  of  forceps  until  the  paraffin  becomes  snfficieatly  hard. 

In  order  that  the  paraffin  maj  &irly  support  the  tiasne  it  is  necessary 

.  Pig.  2. 


Verticul  ttection  of  the  Hiorotamo.~Ttie  Uolc  (A)  ia  Hbown  onataining  a  piec« 
of  tlBSue,  BDd  the  freciiDg  bos  coDtaiaiDg  a  TniciiDfi;  mixture.  K,  a  movable 
bottom  to  the  hole  (A).  B,  Transverse  aection  ol  the  knifo  emplojed  in  making 
the  sections.    Other  letters  as  Id  Fig.  I. 

that  the  surface  of  the  latter  be  dry.  This  is  easily  aecompliahed 
1^  leaving  it  exposed  to  the  air  for  some  time,  either  with  or  without 
previoiiB  munersion  in  spirit.  A  mixture  of  equal  parts  of  beeewax 
and  olive  oil  is  much  recommended  for  the  same  purpose  aa  the 
paraffin  in  the  above  case.  No  doubt  the  wax  and  oil  mixture  is  moat 
excellent  for  imbedding  tdasnee,  and  it  can  be  cut  with  the  greatest 
ease.  Bat  it  melts  at  a  higher  temperature  than  paraffin,  and, 
owing  to  the  great  thermal  expansion,  it  retracts  from  the  side  of 
the  tube  of  the  machine,  and  ao  the  wax  cylinder  becomes  loose. 
The  only  way  in  which  this  can  be  prevented  is  by  heating  the 
machine  to  a  like  temperature  before  putting  the  wax  into  it. 
This  is  tedious ;  and  inasmuch  as  it  is  uurieceaBary  in  the  case  of 
paraffin,  this  is  to  be  preferred.  Even  with  this,  however,  the 
paraffin  cylinder  is  apt  to  become  a  little  looBe,  and  to  turn  round 
m  the  machine :  hence  it  is  important  that  there  be  an  eccentric 
hole  in  the  brass  ping  (E,  Fig.  2),  so  that  the  paraffin  may  pass 
into  the  hole,  and  thereby  be  prevented  from  rotating.  When  the 
maehine  is  used  for  the  second  object — that  is,  for  freezing — the 
following  directions  are  to  be  attended  to:— Surround  the  freezing 
box  with  two  or  three  layers  of  flannel,  and  screw  the  machine  to  a 
table.  Unscrew  the  movable  bottom  or  plug  (E,  Fig.  2),  and  pour 
methylated  qiirit  into  the  tabe  (C);  oil  the  side  of  the  plug; 
TOL,  z.  (4 


188  A  New  Freezing  Microtome, 

replace  it ;  screw  it  down  to  any  desirable  extent,  and  there  leave 
it  The  object  of  this  is  to  prevent  the  screw  from  becoming  fixed 
by  the  freezing.  The  spirit  which  has  come  up  above  the  plug  (K) 
most  be  thoroughly  removed  by  means  of  a  towel,  and  a  small  slit 
at  the  margin  of  the  plug  carefully  closed  by  means  of  hog  s  lard, 
which  should  also  be  spread  in  a  thin  layer  around  the  entire  margin 
of  the  plug  to  prevent  the  spirit  from  in  any  way  reaching  the 
cavity  aoove  the  plu^.  The  screw  (D)  must  not  be  toudied  until 
the  freezing  is  competed,  in  case  this  accident  occur.  The  tissue 
to  be  frozen,  together  with  an  imbedding  fluid,  are  placed  in  the 
hole.  If  we  desire  to  be  very  careful  of  the  protoplasts  of  the 
tissue,  this  fluid  must  be  a  so-called  "  neutral  '*  fluid,  such  as  blood- 
serum,  albumen,  or  a  three-quarter  per  cent,  solution  of  common 
salt.  It  is,  however,  difficult  to  cut  these  fluids  when  frozen,  o^g 
to  their  becoming  crystalline.  For  ordinary  purposes  it  is  prefer- 
able to  employ  a  solution  of  gum  arabic  lliis  solution  is  niade  in 
the  following  manner : — Add  to  ten  ounces  of  water  two  drachms 
of  camphorated  spirit  and  five  ounces  of  picked  gum  arabic ;  when 
the  gum  has  dissolved,  strain  the  fluid  through  calico  or  tow,  and 
preserve  for  use  in  a  corked  bottle.  The  gum,  when  frozen,  can  be 
cut  with  great  faciUty  ;  indeed,  it  can  be  sliced  as  easily  as  a  peoe 
of  cheese.  The  gum  or  other  fluid  should  be  first  placed  in  the  hole 
in  the  machine,  and  when  a  film  of  ice  has  formed  at  the  periphery 
the  tissue  should  be  introduced  and  held  against  the  advancing  ioe 
until  it  becomes  partially  frozen.  In  this  way  a  portion  of  tissae 
may  be  secured  in  any  position  for  the  process  of  section.  Lay  a 
piece  of  gutta-percha  upon  the  brass  plate  (B)  so  as  to  cover  the 
cavity  containing  the  tissues,  and  prevent  the  entrance  of  heat  and 
the  accidental  entrance  of  salt  from  the  freezing  mixture.  Secure 
the  gutta-percha  by  inverting,  say,  a  small  tumbler  or  beaker  upon 
it,  and  place  a  weight  thereon.  Surround  the  box  from  side  to  side 
by  two  or  three  layers  of  flannel.  These  can  be  readily  fixed  by 
pushing  them  between  the  machine  and  the  table  to  which  it  is 
fixed.  Place  in  the  freezing  box  (G)  alternate  quantities  of  finely- 
powdered  ice  and  of  salt,  and  take  care  that  they  are  pushed  round 
the  tube  of  the  machine,  and  also  that  the  tube  (H)  is  kept  open  in 
order  to  permit  of  the  constant  egress  of  the  water  from  the  melting 
ice.  The  freezing  can  be  most  rapidly  effected  by  the  addition,  i 
short  intervals,  of  small  quantities  of  ice  and  salt,  and  by  repeatedly 
stirring  the  mixture,  in  order  that  the  escape  of  water  may  be 
&cilitatod.  This  is  to  be  preferred  to  covering  the  whole  mauiine 
up  in  a  bag  of  the  freezing  mixture.  This  process  is,  when  prac- 
tised, really  very  simple,  and  can  be  fully  carried  out  in  bom 
fifteen  to  twenty  minutes.  A  number  of  tissues  may  be  frozen  and 
cut  at  the  same  time.  It  is  possible,  especially  in  winter,  to  hare 
the  tissue  frozen  too  hard  to  permit  of  its  bmng  readily  cut  It 
splinters  when  it  is  too  hard.    This  is  prevented  by  disoontinoing 
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the  further  addition  of  the  freezing  mixture,  or  by  dropping  water 
or  a  three-qnarter  per  oent.  salt  solution  at  the  ordinary  temperature 
on  the  aurfece  of  the  frozen  tisane,  or  by  heating  the  razor  slightly. 
With  regard  to  the  proceaa  of  section,  it  may  be  stated  that  a  razor 
answers  perfectly  well  for  all  ordinary  purposes.  The  blade  should 
always  be  hollow  on  both  anrfaces  (B,  Fig.  2).  It  is  a  mistake  to 
employ  a  flat  knife,  for  it  is  scarcely  possible' to  keep  the  surface  of 
the  brass  table  of  the  machine  smooth  enough  to  permit  of  the  knife 
lying  quite  flat.  The  knife  should  be  pushed  obliquely  through  the 
tissue,  which  should  be  cut  at  one  sweep.  This  is  not  possible  with 
a  frozen  tissue  if  the  ice  be  too  htrd.  For  an  unfrozen  tissue 
imbedded  in  the  paraffin  the  knife  should  be  wetted  with  methylated 
spirit.  This  is  dropped  upon  the  knife  from  a  funnel  with  an  elastic 
tube  dependmg  from  it,  clamped  by  a  Mohr's  clip.  The  funnel  ia 
suspended  at  a  convenient  height  above  the  machine.  The  apirit 
keeps  the  blade  perfectly  clean,  and  it  forms  a  pool  upon  it,  which 
enables  the  section  to  float  over  the  surface  with  ease.  In  the  case 
of  freezing  it  ia  not  necessary  to  wet  the  knife,  for  the  melting  ice 
readiH  does  so. 

Mr.  McCarthy  has  modified  my  original  machine  by  causing 
the  ice  box  to  project  at  the  right  as  well  as  at  the  left  side  of  tlte 
brass  table  (or  the  knife).  I  cannot  at  all  approve  of  this  modifica- 
tion, because  it  interferes  very  seriously  with  the  movementfl  of  the 
right  hand  in  the  process  of  section.  I  have  studiously  avoided 
snch  an  arrangement  from  the  very  first.  The  points  in  which  my 
new  diflers  from  my  old  machine  are  these.  The  table  for  the 
knife  (S)  and  the  freezing  box  are  larger.  The  escape  tube  (H)  is 
larger,  and  the  indicator  ia  constructed  upon  a  bett«r  principle.  I 
advise  those  who  may  have  obtained  my  old  machine  from  Hawksley 
to  get  the  freezing  lioz  made  twice  as  large,  and  they  will  find  it  a 
very  serviceable  instrument,  although,  owing  to  the  coaiseneea  of 
the  screw,  necessitated  by  the  nature  of  the  indicator,  that  machine 
cannot  give  such  a  reliable  result  as  that  here  described.  The 
pathologist,  the  physiologist,  the  zoologist,  and  the  botanist  will 
find  this  machine  of  the  greatest  service.  It  supplies  a  desideratum 
long  needed.  But  I  must  refer  them  to  my  forthcoming  work  on 
*  Practical  Hiatology'  for  the  special  indication  of  the  cases  in  which 
it  is  most  applicable.  In  concluaion,  I  would  express  my  gratifica- 
tion that  so  skilled  a  microscopist  as  Mr.  Needham  has  publicly 
testified  *  to  the  advantages  which  my  method  of  freezing  tissues 
for  the  pnrposee  of  microscopy  possesses  over  all  others  that  have 
been  hitherto  proposed. 

The  Dew  microtome  is  made  by  Baker,  of  High  Holbom. — The 
Lancet. 

*  '  Ho&tbljr  UicroKopical  JounuJ,'  Jnoo,  1878. 
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Microzymes  productive  of  Oangrene. — Some  very  cnrions  and  tsIo- 
able  experiments  have  been  recently  made  bj  M.  Chauvean,  and  are 
reported   in   the  *  Medical  Record'   of  May  28th,  by   Dr.   Bmrdon 
Sanderson,  F.R.S.     At  a  recent  meeting  of  the  Biological  Society  of 
Paris,  M.  Chauvean  related  the  results  of  experiments  made  bj  him 
for  the  purpose  of  determining  the  influence  of  the  microzymes  con- 
tained in  certain  purulent  liquids  in  the  production   of  gangrene. 
With  this  view,  he  used  a  method  of  experiment  suggested  bj  an 
operation  commonly  practised  on  rams  in  France  as  «  substitute  for 
castration.     This  operation  is  known  as  histoumage.     It  oonsiBts  in 
reversing  the  testicle,  and  at  the  same  time  turning  it  round  on  its 
axis  so  as  to  give  a  double  twist  to  the  spermatic  cord,  dose  to  the 
upper  (in  the  reversed  position  the  lower)  border  of  the  organ,  whicli 
is  then  pushed  upwards  underneath  the  integument  of  the  groin, 
where  it  remains.     This  operation,  which  is  performed  constantly  by 
persons  who  make  an  occupation  of  it,  is  never  attended  vrith  any  bad 
consequences  to  the  animal,  either  local  or  general.     The  envelopes  of 
the  testis  become  attached  by  vascular  adhesions  to  the  surrounding 
tissue  ;  but,  as  M.  Chauvean  has  proved  by  careful  injection,  the 
organ  itself  is  completely  cut  off  from  the  circulation.     The  result  is, 
that  it  dies  and  is  eventually  absorbed.    If  the  parts  be  examined 
some  time  after  the  operation,  the  mass  which  represents  the  testicle 
is  never  offensive,  but  possesses  a  slight  odour  of  rancid  oil,  indicating 
that  it  is  undergoing  &tty  degeneration. 

If,  however,  the  operation  be  performed  in  an  Miinmtl  previoosly 
prepared  by  the  iigecuon  of  certain  septic  products  into  the  dzcdar 
tion,  the  effects  are  different  To  prove  this,  M.  Cbaaveau  obtains 
pus  £rom  a  septic  abscess  in  the  horse,  and  deprives  it  of  its  oorposcke 
by  subsidence  and  docantation.  Having  then  ascertained  by  micro- 
scopical examination  that  it  contains  no  formed  elements  excepting 
microzyznes  (rods  and  chains),  he  injects  a  quantity  of  the  liquid,  pre- 
viously ascertained  to  be  sufficient  to  produce  a  constitutional  reactiaB 
of  about  twenty-four  hours'  duration.  If  within  this  period  the  opeia- 
tion  oi  hUtourTiage  bej>erformed,  the  organ  becomes  gangrenous,  and 
the  surrounding  tissues  undergo  intense  and  rapidly  progrossing  is- 
flammation. 

In  this  process,  M.  Chauvean  believes  that  the  microzymes  are  tiio 
active  agents ;  and  further,  that  the  entrance  of  these  organisms  mfo 
the  testis  is  an  essential  condition  to  its  undergoing  the  gangrenoofli 
t.  e.  putrefactive  change. 

To  prove  the  first  of  these  propositions,  he  varied  the  experimente 
by  substituting  for  the  septic  purulent  liquid  first  employed,  the  same 
liquid  after  depriving  it  of  almost  all  its  microzymes  by  a  suitaUe 
method  of  filtration.  It  was  then  found  that  the  injecti<m  pioduoed 
no  constitutional  disturbance,  and  that  the  local  process  went  on  just 
as  if  no  injection  had  taken  place.  To  prove  the  seoond  point,  fw* 
the  necessity  of  actual  penetration  of  the  septic  prodoots  into  the  pii^ 


PBoasssa  op  kiobosoopioal  sotmrai.  191 

fao  performed  biilounage  on  both  sides  at  different  times,  viz.  on  the 
right  aide  be/ore  injection  of  the  micTozymo  liquid,  on  the  left  after 
the  injection.  On  the  left  side  there  were  gangrene  and  sarrounding 
inflonunation  as  in  the  fonner  experiments,  bnt  on  tho  right  these  were 
kbseut.  Their  absence  appeared  plainly  to  indicato  that  the  entrsnco 
of  blood  containing  septic  products  was  a  «tne  qua  ntm  in  the  prodno- 
tion  of  the  gangrene.  M.  Ghanrean  would  therefore  refuse  to  attribnto 
the  result  either  to  the  increase  of  temperature  (fever)  or  to  the 
general  functional  disorder  produced  b;  tiie  injection,  bnt  would  refer 
it  directly  to  the  septic  prodncts,  the  preseuce  of  which  in  the  blood 
is  the  determining  cause  of  the  fever  itself.  With  reference  to  these 
important  experiments,  one  of  which  Dr.  Sanderson  had  recently  tho 
opportunity  of  witnossiug,  he  thinks  it  is  to  be  noticed,  first,  that 
ftlUiongh  Uioy  appear  clearly  to  show  that  iu  tie  present  case  the 
septic  process  was  set  up  in  the  part  by  tlje  agency  of  products  carried 
into  it  by  the  blood-stream  and  of  extrinsic  origin,  they  are  not  con- 
tradictory to  other  facts  which  show  that  under  other  conditions  an 
inflamed  or  injured  part  may  become  the  scat  of  septic  changes  inde* 

ridently  of  any  contamination  &om  without ;  and  secondly  that  they 
not  afford  any  answer  to  the  question  whether  microzymes  are  the 
generalon  or  merely  the  carrier*  of  the  poison  resident  in  septic  eiu- 
dation-Iiqaide.  Their  chief  value  consistB  in  the  light  thrown  by 
them  on  the  mechanism  by  which  septic  impregnation  of  the  blood 
reaeU  on  local  processes. 

Lamarck't  'Philosophie  Zodogiqae.' — We  loarn  from  a  totter  which 
%  Dublin  correspondent,  whose  name  is  not  given,  has  sent  to  the 
*  X^ancet '  (July  12th),  that  the  original  edition  of  Lamarck's  '  Philoso- 
phie Zoologiqne,'  which  appeared  in  1809,  has  been  reprinted  with 
scmpnlons  fidelity  by  H.  Charles  Martins.  Tho  work  marks  the  point 
ni  departure  for  all  theories  of  evolution,  and  entitles  France  to  claim 
«  considerable  share  in  the  movement  of  which  Darwin  is  the  greatest 
TepresentatiTo,  and  which  is  now  affecting  so  profoundly  the  philo- 
BOphy  of  natural  science.  M.  Martins  prefaces  it  by  an  introduction 
treating  of  the  biography  of  Lamarck,  and  bringing  forward  nnknown 
facts  relating  to  that  aavanl — facts  which  were  beyond  the  reach  of 
contemporary  appreciation,  but  which  provo  him  to  have  anticipated 
at  the  commencement  of  tho  nineteenth  centnry  many  of  the  most 
striking  generalizations  of  living  naturalists. 

Do  Cryptogamic  PlanU  influence  tlie  pretence  of  Lead  and  Iron  in 
Water  f — Accurding  to  a  Dutchman,  U.  W.  Dammann,  thoy  do.  In 
the  'Medical  Becord'  (May  7)  he  says  that  during  tixe  yoars 
1864-1867,  a  number  of  cases  of  lead-poisoning,  both  acute  and 
chronic,  came  under  his  notice.  On  examining  uie  water,  negative 
results  only  were  obtained.  There  were  present,  however,  largo  num- 
bers of  cryptogamic  plants,  sometimes  of  a  reddish-brown  colour ; 
ttnd,  believing  it  not  impossible  that  lead  might  be  taken  up  by  these 
organisms  in  tho  same  way  as  iron,  sulphur,  lime,  &c.,  ho  filled  two 
bottles  with  distilled  water,  and  having  placed  some  acetate  of  lead 
in  one  uid  some  miuiomi  in  the  other,  ho  introduced  into  ho& 
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bottles  cryptogams  taken  from  water  that  had  been  kept  in  iron 
vessels.  The  following  are  the  results  at  which  he  arrived  from 
examination  made  after  many  months,  the  bottles  having  been  in  the 
meantime  well  closed.  1.  Some  cryptogamio  plants  are  capable  of 
taking  up  metallic  oxides  (lead,  iron,  &c.),  and  forming  organic  com- 
binations. 2.  For  the  formation  of  the  organic  stmctores,  water  is 
not  sufficient ;  the  presence  of  carbon,  &c.,  appears  to  be  necessary. 
While  vegetations  were  developed  in  great  nmnbeirs  in  the  bottle  in 
which  acetate  of  lead  had  been  placed,  very  few  were  formed  in  that 
containing  minium.  3.  For  the  testing  of  drinking  water  for  lead, 
the  ordinary  reactions  of  snlphydric  acid  or  sulphide  of  ammoninm 
is  insufficient.  A  large  quantity  of  the  water  must  be  allowed  to 
stand ;  after  the  upper  part  has  been  decanted  of^  the  lower  portion 
must  be  boiled  down  to  a  minimum  and  treated  with  strong  hydro- 
chloric acid.  4.  The  result  of  experiments  made  by  treating  the 
plants  containing  lead  with  a  mixture  of  glycerine  and  pepsine 
renders  it  very  probable  that,  when  cryptogamic  vegetations  oontuning 
the  metal  are  taken  into  the  stomach,  lead  is  separated  from  them  by 
the  gastric  juice.  The  use  of  lead  in  water  pipes  is  to  be  avoided ; 
and  if  it  be  necessary  to  use  water  in  which  cryptogams  containing 
lead  are  present,  it  should  be  allowed  to  stand,  the  lower  portion 
should  be  rejected,  and  the  water  filtered  before  being  used. 

Herr  Huizinga  on  Ahtogenesia, — ^In  the  'Centralblatt'  (xv.  1873) 
Herr  O.  Huizinga  suggests  a  mode  of  dealing  with  the  abiogenesis 
question.  He  refers  *  to  and  repeats  Bastian's  and  Sanderson's  experi- 
ments on  the  development  of  low  organisms  in  turnip  infusions  con- 
taining various  salts,  and  finds  that  no  bacteria  are  developed  if  the 
contents  of  the  vessel  be  boiled,  and  whilst  boiling  the  vessel  be 
closed  with  a  cap  of  filter  paper.  He  remarks,  however,  that  the 
paper  might  easily  be  the  means  of  the  introduction  of  germs,  and  that 
the  only  certain  protection  against  such  introduction  is  afforded 
by  some  material  that  can  b^  strongly  heated.  He  accordingly  re- 
conmiends  certain  plates  named  in  Germany  "  Estricken,"  and  which 
appear  to  be  equivalent  to  our  porous  earthenware.  Of  these  he  makes 
stoppers  that  are  luted  into  the  mouths  of  the  fiasks,  when  their  con- 
tents are  boiling,  with  asphalte.  Such  stoppers  permit  the  passage 
of  air,  but  perfectly  occlude  the  passage  of  genua  To  prove  this,  he 
took  two  flasks  containing  solution  of  salt  and  ammonium  tartrate. 
Into  one  he  inserted  a  small  quantity  of  dust  collected  in  a  room  con- 
taining decomposing  substances,  as  urine,  whilst  the  other  was  dosed 
when  boiling  and  some  of  the  dust  distributed  on  the  snr&ce  of  the 
stopper.  In  twenty-four  hours  the  first  solution  was  already  troubled, 
and  soon  after  abundant  bacteria  appeared,  whilst  the  other  xemained 
clear  for  more  than  a  week,  but  was  not  farther  examined. 

What  is  and  what  should  he  the  Work  of  I^ocai  Ndhtral  BuUnj  and 
Microscopical  Societies, — Professor  QuUiver  gives  his  views  on  this 
matter  in  a  contemporary,  and  as  they  are,  in  our  opinicm,  of  consider- 
able importance,  we  quote  them  for  our  leaders.f     Talking  of  the 
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meetings,  he  says,  wheuover  a  ntro  plant  or  animal  is  eiUbited  at 
tboee  meetings,  we  have  alwnya  a  nail  about  ite  having  been  "  not 
long  since  often  seen,  though  now  taet  disappearing."  A  chief  causa 
of  this  is  the  deplorable  rapacity  of  collectors  of  and  trafGckors  in 
specimens ;  since  the  preposterous  notion  prevails  that  botany  and 
ratomolc^y  consist  in  a  recognition  of  the  mere  physiognomy,  without 
the  least  regard  to  the  pbyaiology,  of  species,  and  being  able  to  call 
them  by  their  scientific  names. 

And  so  it  will  bo  while  local  societies  continae  to  encourage  such 
errors,  instead  of  promulgating  the  essential  principles  of  botanical 
<a  entomological  science,  and  obstructing  the  injorions  operations  of 
mere  collectors  or  pretendera.  And  this  desirable  end,  so  for  as 
legards  taxonomy,  might  be  easily  attained  without  the  least  harm  to 
rare  species.  Prizes  for  the  best  dieplny,  illustrated  by  microscopio 
drawings  and  preparations  of  the  generic  and  specific  characters  of 
sections  or  the  whole  of  many  natural  orders,  would  afford  really  good 
teats  of  the  iodnstry  and  attainments  of  the  candidates.  For  example, 
why  not  try  for  this  purpose  the  Willows,  Graaees,  or  Sedges  ?  Two 
of  these  orders  have  the  further  recommendation  of  being  of  great 
economic  value.  Again,  as  specific  distinctions  seem  to  be  the  ulti- 
mate aim  of  these  societies,  certain  cells  or  tissues,  such  as  the  pollen, 
epidermis,  hairs,  and  stomata,  would  afford  good  subjects  for  investi- 
gation in  this  point  of  view,  as  would  also  raphides  and  other  plant- 
crystals,  and  very  likely  disclose  valuable  characters  not  yet  recognized 
in  the  books  of  systematic  botany. 

I  have  been  led  to  these  remarks  by  the  increasing  frequency  of 
the  practice  now  deplored.  As  the  West  Sent  Natural  History, 
Microscopical,  and  Photographic  Society  is  much  and  deservedly 
respected,  and  exercises  justly  considerable  influence  in  its  deport- 
ment, an  extract  from  its  last '  Council's  Report,'  p.  19,  will  suffice  as 
a  sample  of  the  mischief : — "  With  a  view  to  promote  the  study  of 
entomology  and  botany  among  the  members  of  the  society  and  their 
fiunilies,  the  couacil,  in  the  early  part  of  the  year,  announced  their 
intention  of  giving  two  prizes  of  5^  6s.  each,  one  for  the  beat  botanical 
collection,  the  other  for  the  boat  collection  of  Lepidopterous  insects  ; 
ftll  specimens  to  be  gathered  or  taken  within  the  West  Kent  district," 
This  quotation  is  by  no  means  intended  for  blame  to  any  particular 
eociety,  but  merely  as  an  example  taken  from  one  of  the  printed 
'Reports'  that  has  lately  reached  me  of  what  is  still  being  sown 
broadcast  generally  Uiroughout  the  country. 

The  LymjJiatict  of  the  Spleen.— ¥iom  an  article  in  the  'Lancet' 

iJuly  12),  we  learn  that  E.  B.  Kybor  describes  the  anatomy  of  the 
ymphatics  of  the  horae  as  obtained  from  injections  made  with  Prus- 
sian blue,  Eyber  agrees  with  Tomsa  in  admitting  two  systems  of 
lymphatic  vessels  in  the  spleen ;  one  belonging  to  the  trabeculra, 
whioh  is  in  continuity  with  the  lymphatics  of  the  capsule ;  and  a 
second  accompanying  the  branches  of  the  splenic  artery,  which  ore 
surrounded  by  its  davisions  as  by  a  sheath.  These  two  ho  names 
respectively  the  trabecular  and  the  perivascular  lymphatics.  Occa- 
Biooally  the  latter  con  bo  injected  from  the  former.    The  perv'vaBcn^ 
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lymphaticB  appear  to  arise  in  a  delicate  adenoid  tissDe  enclosing  the 
smaller  arteries,  partly  from  a  plexus  and  partly  from  lymph  cavities, 
the  walls  of  which  are  formed  of  endothelial  cells  alone.  The  trabe- 
cnlar  system  of  lymphatics  arises  in  a  plexus  lying  between  the 
muscle-cell  feuMUcnli.  Eyber  insists  that  a  distinction  must  be  made 
between  the  splenic  pnlp  and  the  adenoid  tissue  surrounding  the 
arteries,  and  points  out  the  difference  both  microscopically  and 
pathologically.  The  latter  he  regards  as  performing  the  usual  func- 
tions of  the  lymphatic  ^stem ;  whilst  the  former,  he  conceives,  may 
exercise  that  digestive  action  on  the  albuminates  c^  the  spleen  which 
Schiff  has  demonstrated  takes  place. 

The  Microscopy  of  the  Delhi  Sores. — On  this  subject  the  address 
given  by  Dr.  Parkes  to  the  British  Medical  Association  is  of 
interest  to  the  histologist.*  He  says,  that  in  a  class  by  itself^ 
for  the  recognized  cause  of  the  disease  cannot  at  present  be  referred 
to  any  plant,  though  it  resembles  perhaps  no  common  animal  oeU, 
must  be  placed  the  small  cell  which,  by  its  extraordinary  powws 
of  growth  and  attraction  of  food,  causes  the  painful  and  obstinaie 
sores  known  in  India  and  Syria  by  so  many  names.  The  Delhi  or 
Damascus  sore,  the  Aleppo  evil,  and  other  names  have  been  applied 
to  a  disease  which  is  spr^id  all  over  the  East,  affecting  men  and  dogs, 
and  which,  though  not  &tal,  is  yet  in  the  highest  degree  hanwm'ng 
and  discomfiting.  The  discovery  of  the  cause  and  its  cure  we  owe  to 
Dr.  Fleming,  of  the  Army  Medical  Service,  and  it  is  a  good  instance 
of  the  great  use  of  the  microscope  in  the  hands  of  a  competent  man. 
Dr.  Fleming  found  as  a  constant  element  in  these  rodent  ulcers  a 
small  coll :  its  nature  is  quite  doubtful ;  no  kind  of  plant  can  be 
developed  from  it,  and  it  is  presumably  of  animal  origin  ;  it  contains 
nuclei,  and  grows  marvellously  fast^  though  whether  by  cleavage  or 
budding  or  oxosmotic  transit,  so  to  speak,  of  small  cells  through  its 
wall,  has  not  boon  made  out  By  pressing  on  and  absorbing  the 
nutntion  of  the  skin,  it  soon  destroys  portions  of  the  sur&oe,  and 
forms  most  unsightly  and  painful  ulcers.  That  this  cell  is  the  caose 
has  been  proved  by  repeated  inoculations.  It  is  very  tenacious  of  life 
and  resistant  to  chemical  agents,  hence  the  uselessness  of  the  common 
plans  of  local  treatment  which  have  been  so  repeatedly  tried  without 
effect.  The  only  cure  is  at  once  to  destroy  the  cells  with  potaasa 
fusa.  In  a  few  days  a  sore  which  has  been  open  and  extendmg  for 
months  is  cured  as  by  magic.  The  cure  is  infallible,  and  if  this  plan 
of  Dr.  Fleming  is  carried  out,  he  will  have  the  merit  of  having  at 
once  obliterated  a  disease  which  has  been  a  plague  for  hundreds  of 
years,  and  neither  spared  the  great  Aurungzebo  in  his  hall  of  paradise 
nor  the  meanest  pariah  who  was  no  more  than  useless  dust  beneath 
his  feet. 

Russian  Microscopic  Specimens. — We  learn  from  the  *  British 
Medical  Journal/  that  at  a  recent  meeting  of  the  Medico-Chiruxgical 
Society  of  Edinburgh  (Juno  18),  Dr.  Matthews  Duncan  gave  a  diort 
account  of  some  beautiful  microscopic  specimens  kindly  brought  to 
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the  Society  by  Dr.  SU<rjansky  of  St.  Peteraborgh,  illnBtrating  gdenom* 
polypoeum  hemorrbagictun  uteri.  Mid  also  epitbelial  cancer  of  tbe 
nterns.  Tbe  differencee  in  the  arrangement  of  the  nost  of  epitbelial 
cells  in  tbe  oonnectiTe  tisane  was  very  well  Bhomi. 

Ampkibiaiu  withottl  •ISelamoTjihotei. — The  '  Medical  Record '  says 
tbat  M.  Daray  baa  discovered  in  Guadalonpe  a  gcnns  of  frogs 
(Sylodet  Martinicenaig)  which  does  not  pass  throngb  the  tadpoto 
stage,  bnt  is  completely  developed  in  ovo. 

HelmholU  on  the  Membraita  Tgmpani. — In  bia  recently-published 
book  Herr  Helmboltz  enters  into  a  minute  description  of  the  mem- 
brana  tympani,  which  ho  shows  to  bo,  not,  as  hitherto  supposed, 
highly  elastic,  bnt  an  absolutely  inextensiblo  membrane,  cbieBy  com- 
piled of  tendinous  fibres ;  and  shows  that  its  curved  form  renders 
it  essentially  different  from  all  other  membranes  hitherto  studied  in 
acoustics.  Tbe  articulation  between  the  incus  and  the  malleus  he 
regards  as  analogous  to  that  racket  construction  well  known  in  certain 
watch-keys  which  offer  rosistanco  in  one  direction  bnt  not  in  tbe 
other.  The  tensor  tympani,  in  contracting,  renders  tense  all  tbe 
fibrous  bands  which  give  firmness  to  the  position  of  the  ossicles,  except 
the  ligamentnm  mallei  suporius,  which  runs  in  the  same  direction  as 
the  muscle. 

Z^e  MicroKopy  of  Texlile  Fdhrica. — We  leam  from  'Nature'  that 
Dr.  Bobeit  Schlesinger  publishes  (from  tbe  house  of  Orell,  Fiissli,  and 
Co.,  Zurich)  a  small  work  on  the  microscopical  examination  of  Textile 
Fabrics  in  the  raw  and  coloured  state,  with  a  note  on  the  mode  of 
detecting  "  shoddy  wool."  It  contains  a  complete  account  of  tbe 
&brics  made  from  tbe  various  vegetable  fibres  in  more  or  loss  common 
use,  also  from  hair  and  silk,  with  their  distinguishing  characteristics, 
M  exhibited  nnder  the  microscope,  when  raw,  spun  or  woven,  and 
dyed,  Ulnstrated  with  twenty-seven  woodcuts,  and  introduced  by  a 
prefaice  by  Dr.  Emil  Eopp. 

The  Natural  Hietory  atui  Nicrogeopy  of  the  Compotitw.  —  These 
have  been  excellently  given  in  the  lost  number  of  the  '  Journal  of  the 
Linnean  Society,'  in  a  most  elaborate  paper  by  Mr.  Bcntham,  F.R.S., 
who  occupies  the  entire  number  in  the  discusaion  of  bia  subject.  In 
accordance  with  the  system  proposed  in  the  'Genera  Plantarum,' 
he  divides  the  order  into  thirteen  sub-ordera,  eiz. ;  1,  Temoniacete; 
2,  Enpatoriaceee  ;  3,  Aeteroidufe ;  4,  Inuloidon  ;  6,  Helianthoidero ; 
6,  Hcienioideee ;  7,  Anthcmideie  ;  8,  ScneciocidesB  ;  9,  Calenduloccee ; 
10,  ArctotidoEe;  11,  Cynaroidefe;  12,  Mutisiaceffl;  13,  Ciohoriaceffl ; 
the  moat  important  diagnostic  characters  depending  on  the  structure 
of  the  pistil  (in  the  hermaphrodite  flowers),  fruit,  andneciura,  corolla, 
and  calyx  (pappus).  A  very  exhaustive  account  is  given  of  tbe  geo- 
graphical distribution  of  tbe  sub-ordera  and  principal  families ;  and 
uie  first  appearance  of  the  order  ia  traced  with  probability  to  Africa, 
Western  America,  and  probably  Australia. 

An  Experiment  in  support  of  PatleuT  is  reported  by  the  'Lancet,' 
which  says  that  the  experiment  is  based  on  the  operation  of  castrating 
rsms  by  twisting  the  cord.    Buch  proceeding  is  vory  e&ctiul,  vdA- 
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doos  not  interfere  with  the  general  health  of  the  animal.  Now  M. 
Chauvean,  of  Lyons,  began  by  injecting  into  the  blood  of  a  ram  firom 
four  to  five  grains  of  the  matter  obtained  from  pntrid  abscesses.  This 
dose  is  sufficient  to  impregnate  the  whole  organism,  bnt  not  strong 
enough  to  kilL  The  first  symptoms  of  septiciBmic  fever,  which  gene- 
rally last  from  twelve  to  forty-eight  hoors^  were  allowed  to  pass  by, 
and  M.  Chauveau  then  performed  the  usual  twisting  operation,  rtz. 
within,  and  not  disturbing  the  scrotum.  But  the  testis,  which,  by 
the  introduction  of  the  irritating  matter,  received  putrid  fluids  carried 
there  by  the  circulation,  instead  of  becoming  simply  atrophied,  was 
seized  with  gangrene,  turned  sloughy,  and  the  animal  died.  M. 
Chauveau  (whose  paper  was  presented  to  the  Academy  of  Sciences  of 
Paris  by  M.  Pasteur)  considers  that  the  cause  of  the  gangrene  lies  in 
the  vibriones ;  for  when  the  same  experiment  was  performed  with  tho 
filtrated  septic  fluid  no  gangrene  supervened.  It  should  not,  however, 
bo  forgotten  that  Dr.  Onimus  has  made  experiments  of  a  negative 
kind,  and  denies  that  any  septic  power  is  possessed  by  the  vibriones. 

Eocperimenta  on  Archehioais :  Dr.  Bastian  and  Dr,  Sanderson,  — 
The  following  two  letters  appeared  in  succeeding  weeks  in  July  last 
on  this  subject;  and  as  the  subject  is  of  considerable  interest  wo 
extract  both  from  *  Nature.'  Firstly,  we  give  Dr.  Sanderson's  letter, 
which  is  in  reply  to  an  earlier  one  by  Dr.  Bastian.  He  says,  from 
Dr.  Bastian's  letter  in  last  week^s  '  Nature'  I  learn  that  my  last  com- 
munication has  afforded  him  satisfaction.  The  gratification  which  I 
feel  at  this  expression  of  his  approval  is  mixed  with  some  surprise; 
for  however  confirmatory  my  experiments  may  be  of  his,  so  fiir  as 
relates  to  the  bare  fact  that  boiling  is  insufficient  to  destroy  the  ger- 
minating power  of  the  turnip-cheese  liquid,  they  certainly  do  not  tdl  in 
favour  of  the  inference  which  he  is  understood  to  draw  from  that  &ct. 

The  experiments  which  Dr.  Bastian  was  kind  enough  to  show  me 
last  December  were  regarded  by  him  as  unequivocal  instances  of 
spontaneous  generation.  He  will  remember  that  at  that  time  I  stated 
to  him,  both  orally  and  in  writing,  that  the  significance  of  the  results 
in  their  relation  to  the  doctrine  of  heterogenesis,  appeared  to  me  to 
bo  doubtful,  and  that  I  thought  it  probable  that  they  would  be  inter- 
preted by  different  persons  in  opposite  senses,  according  to  their  pre- 
conceived opinions.  I  expressed  myself  in  a  similar  manner  at  a  dis- 
cussion which  took  place  on  the  subject  last  winter  at  the  Boyal 
Society.  It  was  for  the  purpose  of  clearing  up  this  doubt  that  I  made 
the  experiments  recorded  in  my  last  communication.  I  did  not  expect 
to  prove  that  the  production  of  bacteria  in  Dr.  Bastian's  experiments 
was  not  spontaneous,  but  merely  to  determine  whether  the  £act  afforded 
any  support  to  the  opposite  conclusion. 

Having  first  shown  that  living  organisms  increase  and  multiply  in 
the  liquid  in  question,  when  boiled  at  the  ordinary  ^mperatore,  mider 
circumstances  which  absolutely  preclude  the  introduction  of  living 
matter  from  without,  I  prove  that  under  otherwise  «im1ftr  oonditiims 
this  result  is  not  obtained  when  the  liquid  is  subjected  to  ebullition  at 
a  slightly  higher  temperature.  I  show  further  that  the  liquid  even 
when  hoatod  to  102^*5  C.  suffers  no  impairment  of  its  power  of  sop- 
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porting  the  life  of  bacteria,  for  bj  inocnlatiog  it  with  a  drop  of  ordi- 
nary cOstillcd  water  it  at  once  becomes  pregnant.  Uence  I  conclude, 
not  that  spontaneous  generation  ie  impoBsible,  but  that  the  particular 
ezperimeut  in  question  is  not  an  instanoe  of  it,  and  that  no  argument 
founded  on  it  in  favour  of  the  doctrine  is  of  the  slightest  value. 

It  is  nnneceseary  for  me  to  occupy  your  space  by  at  any  length 
adverting  ta  the  side  questions  raised  by  Dr.  Bastian  in  the  other 
paragraphs  of  hie  letter. 

In  examining  the  liquids  within  a  few  days  after  heating  rather 
than  later,  I  followed  his  own  method. 

I  made  no  attempt  to  determine  the  temperature  of  ebollition  in 
flasks  with  capillary  orifices,  because  1  know  of  no  method  by  which  it 
could  be  done  accurately.     Besides,  it  was  not  required  for  my  purpose. 

I  employed  the  word"  cbancc"  in  its  ordinary  sense.  In  thesentenco 
to  which  Dr.  Bastian  refers  I  explained  that,  although  there  may  bo 
a  limit  of  temperature  at  which  a  liquid,  before  possessing  the  power 
of  breeding  bacteria,  is  deprived  of  that  power,  experiments  snch  as 
mine  are  insufficient  to  define  that  limit  As  regards  the  tumip-cbocae 
liquid  it  has  been  shown  that  between  the  temperatures  of  100°  and 
102°  C,  the  probability  of  pregnancy  diminishes  rapidly  as  the  tem- 
perature increases.  It  is  not  as  yet  possible  to  say  at  what  point  the 
probability  vanishes. 

Then  comes  Dr.  Bastian's  reply,  which  says  that  "  Dr.  Sanderson 
expresses  some  surprise  that  I  was  gratified  by  the  fects  recorded  in 
his  previous  letter.  My  reasons  were  these.  Dr.  Sanderson's  experi- 
ments in  the  eight  Buccossivo  coses  in  which  be  employed  the  tem- 
perature of  100"  C.  for  twenty  minutes  were  entirely  confirmatory  of 
my  own,  and  were,  moreover,  so  conducted  as  to  refute  the  objections 
which  have  been  urged  by  Dr.  Wm.  Roberts  and  others." 

As  to  the  bearing  of  Dr.  Sanderson's  experiments  with  higher 
temperatures  and  more  prolonged  periods  of  exposure  to  heat  npon 
the  general  question  of  the  independent  origin  of  living  matter,  I 
wholly  dissent  from  his  now  expressed  conclusions,  for  the  following 
reasons: — 

In  the  £rst  place  his  fluids  were  net  kept  BufSciently  long  before 
they  were  submitted  to  microscopical  examination.  Dr.  Sanderson  is 
quite  mistaken  in  supposing  that  in  examining  hie  liquids  within  3-6 
days  after  thoir  preparation  he  was  following  my  method— more  eepe- 
ciiJly  in  cases  such  as  these  where  the  fluids  have  been  exposed  to 
temperatures  higher  than  usual,  or  te  100°  C.  for  upwards  of  twenty 
minutes.  Three  to  six  weeks  have  often  elapsed  b^ore  I  thought  it 
judicious  to  open  my  flaske.'  In  opening  all  his  flasks  at  the  end  of 
3-6  days,  Dr.  Sanderson  lost  the  opportunity  of  watching  the  changes 
which  might  have  ensued  later  in  many  of  his  experimental  fluids — 
and  hence  lost  his  right  te  draw  any  conclusions  &om  these  abortive 

Secondly,  these  experiments  are  open  to  another  oI^*ecttoa.     Dr. 
Sandereon  concludes  from  them  that  exposure  to  a  temperature  of 
101°  C.  almost  always  arrests  the  tendency  to  fermentation  in  his 
*  See  '  DeginuingB  of  LiTo,'  vol.  i.,  p.  355,  p.  Ul,  and  A.ve«a^Q. 
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oxperimental  fluids.  This  condnsion  I  belieye  to  be  enoneons,  bo- 
cause  in  the  former  series  of  experiments  which  I  performed  in  his 
presence,  and  of  which  he  recorded  the  results  in  your  pages,*  fer- 
mentation occurred  in  the  majority  of  cases  in  fluids  which  I  have 
very  good  reasons  for  belieying  to  have  been  raised  to  a  temperature 
of  103^*33  Ct  The  method  recently  employed  by  Dr.  Sanderson  for 
superheating  his  flasks  was  needlessly  complicated,  and  the  exact 
temporature  to  which  they  had  been  exposed  was  known  only  bj 
inference — never  by  direct  thermometric  observation. 

Leaving  now  the  discussion  of  the  experimental  fiicts,  I  come  to 
the  examination  of  Dr.  Sanderson's  inferences,  which  seem  still  more 
open  to  objection. 

Dr.  Sanderson,  in  common  with  most  others,  had  up  to  the  date  of 
his  witnessing  my  experiments,  admitted  that  bacteria  and  their  germs 
were  killed  in  all  fluids  with  which  he  had  experimented  at  the 
tompcraturo  of  100"^  CX  ^It  was,  indeed,  this  conviction  which 
inspired  himself,  and  many  others,  with  a  strong  disbelief  in  the 
results  which  I  obtained  with  previously  boiled  infusions. 

What  remains,  then,  for  Dr.  Sanderson  to  do,  prior  to  drawing 
inferences  such  as  he  now  expresses,  is  to  ascertain,  by  direct  ex- 
amination, whether  the  temperature  of  100^  C.  is  or  is  not  feital  to  the 
life  of  bacteria.  It  is  upon  this  that  the  interpretation  of  my  resnltB 
can  alone  depend.  1  have  already  contributed  my  share  to  the 
inquiry  by  several  long  series  of  experiments,  each  of  which  has  led 
me  to  the  same  conclusion,  viz.  that  bacteria  and  their  germs,  when 
in  the  moist  state,  are  killed  at  a  temperature  of  60^  C  §  It  is  for 
Dr.  Sanderson,  or  any  competent  observers  who  are  sufficiently  in- 
terested, to  examine  my  experiments  and  results  on  this  part  of  the 
subject,  or  else  to  devise  others  for  themselves  having  a  similar 
bearing. 

If  1  am  right  in  believing  that  60°  0.  is  the  thermal  death-point 
of  bacteria  in  the  moist  state,  the  conclusion  which  must  be  drawn 

♦  *  Nature '  vol.  vii,  p.  180. 

t  Dr.  Sanderson  was  not  aware  of  this  fact^  and  says  he  docs  not  know  iny 
means  by  which  the  temperature  of  a  fluid  boiling  briskly  in  a  vessel  from  which 
the  steam  escaped  only  through  a  capillary  orifice,  could  be  accurately  estimated. 
The  method  which  I  a^lopted  some  months  ago  seems  to  possess  this  merit.  I  hud 
a  small  maximum  thermometer  made  for  the  purpose,  2^  in.  in  length,  and 
graduated  from  95^-1 15*^  0.  Having  straightened  the  neck  of  one  of  my  retorte 
(capable  of  holding  about  two  fluid  ounces),  it  was  filled  with  some  hay  inftisicm 
and  the  thermometer  was  introduced  in  such  a  way  that  its  bulb  remained  in  the 
midst  of  the  fluid,  about  three-quarters  of  an  inch  away  from  the  glass.  The 
long  neck  of  the  retort  having  then  been  drawn  out  and  broken  off  (so  as  to  leave 
the  usual  capillary  orifice),  the  fluid  was  boiled  for  five  minutes  before  the  vessel 
was  sealed.  The  thermometer  was  found  to  stand  at  103^*33  O.  The  retorii 
employed  in  my  previous  experiments  with  Dr.  Sanderiion  were  of  the  same  site, 
and  their  contained  fluids  were  boiled  under  precisely  similar  conditions.  If 
larger  flasks,  containing  more  fluid,  were  employed,  the  temperature  would 
doubtless  rise  to  a  still  higher  degree  owing  to  a  oorrespondiog  increase  in 
internal  pressure. 

X  See  *  Thirteenth  Report  of  Medical  Officer  of  Privy  CJouncil,  1871.' 

§  See  *  Beginnings  of  Life,'  vol.  i.,  pp.  325-333 ;  *  Proceedings  of  Boyal  Society/ 
No.  143,  1873 ;  and  another  paper  about  to  appear  in  the  next  number  of  the 
*  Proceedings.' 
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from  the  now  admitted  rosnlts  occorring  in  fluids  whicit  have  bf 
heated  to  100^  C.  enfficea  for  my  argumoiit  as  tu  the  reality  <>'   ' 
bioeis.     The  furthor  invoetigation  uf  the  results  of  raiau.^ 
higher  temperatures  for  protracted  periods  is  uf  great  intereok,  ^..i. 
does  not  at  all  affect  the  question  of  the  reality  of  Archebiosis ;  and 
Dr.   Sanderson's   present   experiments   have   tlioroforo   none  of  the 
siguflcance  in  tbe  argument  which  he  strangely  enough  appears  to 
claim  for  them. 

Briefly,  having  admitted  that  bacteria  arise  in  fluids  which  have 
been  submitted  to  a  temperature  of  100°  G^  it  is  for  Dr.  Sanderson  to 
show  that  they  are  not  killed  in  fluids  at  60°  C,  as  I  maintain  that 
tbey  are,  before  he  con  attempt  with  any  effect  to  draw  inferences  of 
his  own,  or  to  criticize  those  which  I  have  drawn  on  the  subject  of  the 
independent  origiii  of  living  matter. 


NOTES  AND  MEMORANDA. 

The  SUicifled  Wood  of  Lough  Hea^h. — A  very  good  paper  has 
been  read  on  this  subject  before  the  Belfast  Natural  History  Society, 
by  the  Rev.  Q.  Macloskie,  M.A.,  LL.D.  He  explains  very  fully,  by 
reference  to  the  geological  naturo  of  the  surrounding  country,  how 
the  idea  arose.  The  nnmerous  cuts  which  illustrate  the  paper  give 
it  an  additional  interest. 

The  Development  of  Insects.  —On  this  subject  we  know  of  no 
work  which  can  compare  with  those  of  A.  S.  Packard,  jun.,  M.D. 
They  are  the  fnlleet  and  most  admirably  illustrated  memoirs  we  have 
seen  for  some  time.  Wo  hope  to  notice  them  at  length  shortly. 
Tbey  are  "  On  the  Development  of  Ltmulug  polyphemut,"  and 
"  Embryological  Studies  on  Hexapodons  Insects."  The  plates  ac- 
companying these  two  essays  more  nearly  resemble  the  French  than 
the  English  style ;  they  are  really  exquisite  bite  of  drawing. 


CORKESPONDENCE. 


New  Use  fob  an  OBJEOirvB. 

To  the  Editor  of  the  'Monthly  Mxcroacopiatl  Journal.' 

At  Ska,  J«ni  27,  1873. 
SiE, — May  1  presume  to  suggest  to  your  readers  a  trial  of  the 
following  experiment : — 

With  an  A  eye-piece  and  a  1-inch  working  objective :  place  a  ^inch 
or  i-inch  objoctivo  iimertcd  oter  the  eye-pieee,  and  examine  any  simple 
object,  say  a  Pidex,  they  will  find  that  they  have  a  direct  imago, 
more  amplification,  and  a  greater  working  distance.  I  think  it 
superior  to  any  erecting  glass  or  prism. 

Yours  very  truly, 
Spellowbanb,  LivEBfooL.  "  John  A.  I^rbt. 
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Tb  belatiye  Prices  of  English  and  American  Objectiyi^ 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal* 

Boston,  Awjust  15M,  1873. 

Sib, — In  the  article  in  your  Angnst  number,  by  Dr.  Pigott,  in 
the  following  passage,  **  I  have  very  little  doubt  that  if  anyone  be 
willing  to  offer  Messrs.  Powell  and  Lealand  double  the  price  of  their 
^'^th — the  same  as  charged  for  ToUes'  immersion  y'^th,  by  Mr. 
Stodder,  S175,  or  34/.  sterling— they  would  be  able  to  produce  a 
glass  proportionately  improved  in  some  of  the  minor  details,"  Dr. 
Pigott  has— of  course  unintentionally — made  a  large  mistake  in  the 
comparative  prices  of  the  two  instruments — a  mistake  that  "  uncom- 
mercial" writers  have  too  often  made,  in  my  experience,  from  not 
knowing  the  value  of  the  United  States'  currency ;  and  he  has  also  made 
another  mistake,  in  ignorance  of  what  was  sold  to  Dr.  Woodward. 

As  these  errors,  from  the  wide  territory  in  which  your  Journal  is 
circulated  and  read,  are  calculated  to  do  a  serious  pecuniary  injury  to 
Mr.  Tolles,  I  will  ask  the  privilege  to  make  a  definite  statement  of 
the  comparative  cost  of  the  two  objectives. 

Dr.  Pigott  (evidently)  values  the  pound  sterling  at  JS5  United 
States'  currency.  The  actual  value  t<>-day  is  g5  60c.  It  was  10c 
to  12c.  more  when  Dr.  P.  was  probably  writing — (this  change  from 
the  constantly  fluctuating  value  of  gold)— so  that  the  price  paid  by 
Dr.  W.  was  not  =  84/.,  but  only  31/.  4^8,  nearly,  a  difference  of  more 
than  10  per  cent.  But  the  excess  over  the  cost  of  the  P.  and  L.  ^^i\i 
was  partly  caused  by  the  addition  to  Dr.  W.'s  y^^th  of  a  '*  compound  " 
dry  front  valued  at  iiQ ;  deducting  this  item,  which  is  not  included 
in  the  price  of  P.  and  L.'s  j^th,  leaves  the  actual  price  (for  compa- 
rison) of  the  j^th  immersion  with  a  single  frt)nt  of  a  new  plan  net'er 
he/ore  used  in  any  cbfective^  £[135  =  24/.  4«.  nearly,  instead  of  34/. 
But  the  price  that  American  instruments  are  sold  at  should  not  be 
compared  with  the  price  of  English  instruments  in  London,  but  with 
the  price  that  they  can  be  imported  for  and  sold  here.  The  price  of 
P.  and  L.'s  ^^th  in  London  is  16  guineas;  add  the  duty  only,  no 
freightj  insurance,  or  other  charges,  and  it  costs  here  gl31  71c.  United 
States'  currency— a  difference  from  T.'s  price  of  the  y^^th  g3  29c 
only.  The  excess  of  American  cost  over  the  English  may  be  fallj 
accounted  for  by  the  different  rate  of  wages  of  E^killed  workmen  in 
Boston  and  London ;  for  though  Tolles  does  all  the  important  optical 
work  with  his  own  hands — as  I  suppose  that  P.  and  lu  do — yet  he 
must  employ  some  assistance  for  the  brasswork,  and  the  men  capable 
of  doing  that  work  to  suit  him  command  wages  double  the  income  of 
many  English  clergymen.  As  it  has  been  publicly  charged  that 
Tolles'  prices  are  "  enormous,"  and  as  Dr.  Pigott's  statements  appear 
to  confirm  the  charge,  it  is  due  to  him  (Mr.  T.^  that  this  detailed 
explanation  (never  before  made)  should  be  as  widely  published.  I 
do  not  suppose  that  Dr.  Pigott  wrote  by  authority  of  Messrs.  P.  and 
L.  in  his  suggestion  that  an  offer  of  a  higher  price  would  produce  a 
better  lens ;  they  probably  will  not  deem  it  a  compliment  that  it  is 
suggested  that  the  prices  of  their  published  list  are  not  for  the  best 
lenses  they  know  how  to  make.  Yours,  &o., 

Cbablis  Stoddsb. 
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I. — On  an  Orffanitm  found  m  ^e»h-pond  Water. 

By  E.  L.  Maddox,  M.D.,  H.F.R.MJJ. 

(Head  htfort  tht  BoTAL  Microscopical  Societt,  Oct.  1, 1873.) 

PjLTB   XXXVII. 

Iir  the  month  of  Aiif!:Bfi(:  this  year,  on  removing  some  water  from 
s  small  poad  in  the  New  Forest,  near  to  LyndhnrHt,  and  examining 
it  microscopically,  among  sondry  infosoria,  growing  and  decaying 
algse,  with  ottur  matters,  were  noticed  some  bodies  which  were 
quite  unknown  to  me,  and  finding  in  the  references  at  my  command 
QO  corresponding  descriptions,  1  yentare  to  offer  a  few  details,  ac- 
companied with  colonredt  figares,  tmsting  they  may  interest  some 
of  the  Fellows  of  the  Uoyal  Microscopical  Society,  to  whom  possibly 
they  may  be  partially  or  fully  known. 

They  apparently  belong  to  tha  Protozoa. 

The  general  character  of  these  little  bodies  may  be  stated  as 
consisting  of  irregularly  circular  or  sub-globnlar  sarcodic  or  "  muco- 
gelatinous"  masses,  ofl«n  very  bright  at  the  edge,  containing  small 
granular  or  corpuscular  bodies  of  various  sizes,  and  of  a  highly 
refracting  nature,  the  whole  having  a  very  strong  viol^  or  lilac 
tint  when  seen  by  tninflmittod  light. 

These  small  masses  differ  considerably  in  dimensions,  as  will  be 
noticed  by  the  figares,  the  smallest  containing  only  a  few  of  the 

EXPLANATION  OF  PLATE  XXXVIL 
All  tlie  Gg;ures  an  nutgnifiid  415  dianietera.  snil  reprcitent  various  itate*  of 
tlie  BarciHlic  gmmlar  masaes  oUliout  anil  witli  tlie  VHOimUlintiB;   exoept  the 
figures  correa|)ondiug  to  the  lettarB  n,  A,  &c, 

a,  Aniwbiirorm  little  bodiea  fouoil  free  in  the  samo  water  with  the  lilac- 
oolourul  maiisca  x  20t0. 

b.  Tile  rorpuacular  bodiea  aecn  uodor  eloTation  aud  ileproagion  of  Iho  fncua, 
X  204D. 

['.  Tlie  ruptured  ceU^envelope  of  the  inata  remuved  to  tlie  growing  alidc. 
Kilh  wnie  I'f  the  cuDlenU  still  encloard,  x  ItiS. 

*  HeprcseuU  part  of  a  lunlium.size  maw  wilh  fcrMnular  bodiea  iirpnrated  nt 
a  little  dintum.*  from  each  other,  the  TiBoid  protoploiitn  probably  nndergoing 
dUfluence. 

t  The  original  plate,  which  was  exhibited   lo  Uie  Bocietj',  is  very  prettily 
■   coloured.   Tlie  lithographic  on«  aroonipanying  tliia  Article  ii,  howeTar,  aiionl'iiired, 
beranae  of  the  iinraoiue  eipenae  of  produeing  coloured  pltit<!«.—F>u, *>&..%.  J: 
VtiL,   X.  «. 
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corDQscles,  the  largest  a  very  great  number.  In  many  of  the 
meoiarn  size,  and  most,  if  not  all,  of  the  larger  ones,  the  genera! 
mass  appeared  to  be  yacnolated,  often  very  irr^olarly,  with  the 
outlines  of  the  vacuoles  indistinct,  or  rather  ill-defined.  Upon  long 
watching,  the  relation  of  these  to  each  other  might  now  and  then 
be  seen  to  alter,  yet  there  was  no  appearance  of  pulsation.  In 
only  three  examples  were  noticed  any  projections  haying  the  cha- 
racter of  pseudopoilal  protrusions,  and  these  were  exceedingly  de- 
licate, short,  and  seemed  ill  fitted  hr  progression  of  the  masses  in  the 
onlinary  manner  of  pseudopods.  In  several  of  the  masses  the  g^enl 
shape  could  be  seen  to  change  sUghtly,  and  in  two  was  noticed  some 
activity  of  the  mass  evinced  by  a  restless  kind  of  motion;  an  efibrt 
ap}varcutly  to  twist  round  on  their  axes,  and  this  to  the  right  band, 
as  seen  in  the  field  of  the  microscope,  then  returning  to  a  less  than 
their  former  position,  towards  the  left  or  starting  point.  One  was 
watched  for  a  period  of  about  half  an  hour,  yet  it  never  made  more 
than  one-quarter  to  one-third  of  a  revolution.  No  motion  could  be 
detected  amongst  the  Uttle  granular  bodies  imbedded  in  the  ordinary 
masses.  Their  size  was  remarked  to  be  very  variable.  In  some  of 
the  masses  they  were  enlarged  and  separated  to  a  considerable  dis- 
timce  from  each  other,  though  adherent  by  the  viscid  protoplasmic 
substance,  and  such  masses  appeared  to  have  a  general  tendency  to 
diffluence.  In  others,  which  seemed  to  have  reached  a  particnlar 
stage  or  period,  the  muco-gelatinous  substance  was  condensed  into  a 
distinct  structureless  cell-membrane  or  "  cell-envelope/'  thus  passing, 
in  all  probability,  into  a  sessile  condition.  One  such  mass  was 
removed  along  with  several  of  the  smaller  viscid  masses  by  a  veiv 
fine  camel-hair  pencil  on  to  a  growing  sUde,  having  a  tin-foil  c^ 
cemented  to  the  centre,  for  the  cover  to  rest  on  when  over  the 
aperture  in  the  slide,  thus  to  give  freedom  of  motion  for  any  of 
these  small  bodies ;  but  unfortunately  putting  down  the  thin  oot^ 
ing-glass  ruptured  the  "  ceU-envelope."  The  small  granules  or 
corpuscles  set  free  were  watched  under  the  microscope  for  some 

Senod.  At  first  they  moved  somewhat  slowly,  but  when  at  a  little 
istance  from  the  mass  they  jostled  and  jerked  themselves  about  in 
a  very  active  manner,  much  after  the  fashion  of  motile  zoospores; 
yet  with  a  power  of  2000,  Gundlach's  immersion.  No.  vii.  A,  I 
failed  to  distinguish  then  or  later  any  ciUum.  When  two  were 
adherent  by  the  viscid  substance  between  them,  the  motions  ware 
very  violent,  often  as  a  sort  of  springing  apart  firom  each  other  to 
obtain  freedom.  Very  many  of  these  UUle  bodies  soon  jerked  them- 
selves across  and  out  of  the  field  of  the  microscope.  They  soon 
ceased  to  exhibit  activity,  and  after  thirty  hours  they  were  moticm- 
less,  and  had  not  regained  it  or  altered  in  any  visible  particular; 
after  fourteen  days  in  the  growing  shde  they  appeared  rather  less 
in  size.     It  ^  \erj  ^^^eMe  the  ** cell-envelope**  was  ruptured 
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lefore  these  bodies  had  attained  to  their  proper  growth.  Being 
desirous  of  preserving  this  particular  maaS  for  watching  in  the 
growing  slide  no  reagent,  as  iodine,  &c.,  was  applied. 

Id  some  of  the  mediam-eize  masses,  and  even  in  the  smaller 
ones,  without  any  distinct  border  to  the  edge  of  a  denser  character 
than  the  general  mass,  these  corpuscular  bodies  were  larger  than 
those  whidi  were  set  &ee  by  the  rapture  of  the  enclosing  membrane, 
but  whether  they  differ  tTiier  se  from  the  enveloped  granular  bodies 
is  nnknowQ. 

On  the  dith  day  in  the  growing  slides  amongst  the  httle  modon- 
lees  corpuscles  some  Bacteria  were  present,  as  Bacterium  termo, 
and  Bacillus  euhtilia,  Cohn. 

Each  of  the  corpuscles  showed  a  well-defined  central  dark  point 
on  (bcussing  up,  which  appeared  bright  and  sorronnded  by  a  fine 
dark  ring  on  focussing  down ;  not  exactly  as  if  containing  an  ordi- 
nary  nucleus,  but  rather  as  if  it  depended  upon  the  pyramidal 
shape  of  a  highly  refracting  central  body ;  yet  in  some  this  small 
central  mass  under  high  powers  appeared  irregular  in  outline,  nnd 
as  if  disposed  for  division,  though  without  any  corresponding  differ- 
ence in  the  outer  portion  of  the  corpuscle.     Vide  Fig.  x  2040. 

The  masses  when  compressed  indical«d  no  distinct  aperture, 
thongh  in  two  uncompressed  there  appeared  a  small  pale  circular 
spot  with  a  better-defined  edge  than  the  vacuoles,  which  possibly 
might  represent  an  orifice  or  nucleus ;  yet  it  was  only  seen  iu  two, 
so  may  have  been  accidental.  When  divided  by  force  the  masses 
remained  separated,  and  were  not  drawn  back,  nor  did  there  seem 
to  be  any  tendency  to  divide,  further  than  that  many  looked  as  if 
they  had  thrown  off  part  of  the  mass  which  remained  as  a  smaller 
globular  or  circular  body  adherent  to  it  by  the  edge,  sometimes  two 
or  three  such  being  present. 

The  term  vacuole  has  been  used  to  mean  simply  a  more  or  kss 
outlined  differentiation  of  parts  of  the  internal  sarcode  mass,  and 
which  appeared  to  alter  in  shape  or  position  so  slowly  and  indis* 
tincUy  as  to  be  only  noticeable  under  long  examination. 

With  the  above  characters  I  have  found  it  somewhat  difficult  to 
relegate  these  bodies  to  any  definite  place  amongst  either  the 
Fhytozoa  or  Protozoa,  though  they  fall,  I  think,  more  nearly 
to  the  naked  Bhizopoda.  No  defined  nucleus  was  certified  as  being 
present  in  any  of  the  masses,  nor  was  any  act  of  fission  noticed, 
and  nothing  of  the  character  of  ingesta  was  seen  m  the  interior  of 
any  of  them,  so  that  the  nourishment  is  probably  drawn  from  the 
Borronnding  medium  in  a  soluble  state. 

The  only  Amcebaform  or  true  Bhizopodous  bodies  found  in  the 
same  water  were  very  minute  sarcodic  masses  with  comparatively 
long  processes;  some  of  these  are  figured,  though  they  may  not 
boar  any  relationship  to  the  violetHwloured  masses  nor  to  the  little 
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oorpnscles.  Yet  it  is  just  probable  that  the  motile  zoospore-like 
boiues  may,  after  losing  the  motile  condition,  pass  into  an  Amceba- 
form  state,  still  in  the  growing  slide  this  has  not  been  observed,  the 
conditions  possibly  being  at  variance  with  the  natural  state. 

As  the  distinguishing  characters  do  not  seem  to  correspond 
exactly  with  any  of  the  recognized  genuine  naked  or  testaceous 
Bhizopoda,  but  to  fietll  nearest  to  the  genus  Amoebsea,  I  propose,  at 
least  temporarily,  to  name  it  Psetuto-anuxba  violacea. 

8ince  so  much  industry  has  been  shown,  especially  by  Hackel 
and  others,  in  enlarging  our  knowledge  of  the  Protista,  it  was 
judged  better  to  bring  the  subject  before  your  Society,  though  so 
imperfectly  outlined,  than  to  allow  it  to  pass  unheeded ;  trusting 
tliat  the  deficiency  of  the  present  details  may  be  supplied  hereafter 
by  an  extension  of  its  life-history,  if  such  be  presented  by  fotuie 
research. 


.^yj,..rliy;,1.3nsc3piial.J.»n-ii>lNo-.-.i.'£^ 


FL  vk:-\ 


OSOrvO 


\-^..- 


Soyai  Microteopical  Socidy. 


II. — A  Detcri^utn  of  some  New  SpecUt  of  Diaiomacex. 

By  F.  EiTTON,  Norwich. 

(^Read  be/ore  the  ItorAL  Hicbobcopical  Sociktv,  Ocl.  1, 18T3.) 

PLiTK  XXXVIIL 

Thb  genus  Anlacodiscns  is  perhaps  of  all  geueia  of  Diatomacete  the 
ricfaeet  in  beaati&l  forms,  ea  the  diawingB  by  the  late  Dr.  Gieville, 
which  hare  so  often  adorned  the  pages  of  tho  '  Transactions  of  the 
Sojal  Microscopical  Society,'  can  testify. 

A  large  proportion  of  these  Diatomaceom  gems  were  obtained 
from  the  Barliadoes  deposits,  and  the  species  I  hare  now  the  hononi 
of  describing  was  also  procnied  from  the  same  sonrce.  Unfortn- 
uately  the  quantity  sent  was  almost  infinitesimal,  and  yielded  only 
two  valves.  The  precise  locality  from  whence  this  material  was 
obtained  is  Clark's  Cliff,  Barbadoes. 

Aulaeodiscut  sup^bm,  n.  ep,,  F.  K.—  Valve  with  a  large  central 
heptagonal  depression,  processes  placed  on  ttie  margins  of  the  seven 
cuneate  infiations.  The  heptagonal  area  marked  with  large  hemi- 
spherical elevations,  less  conspicnous  on  the  remainder  of  the  valve, 
the  sor&ce  of  which  (with  the  exception  of  a  small  central  smooth 
space)  is  covered  with  distinct  radiant  moniliform  strife ;  strife  about 
18  in  '001";  diameter  of  valve,  '0050";  length  of  sides  of 
bept^on,    OOSS".    Pig.  1. 

Clark's  Cliff,  Barbadoes. 

I  am  indebted  to  my  friend  A.  Cole,  Esq,,  of  Liverpool,  for  the 
opportunity  of  figuring  and  describing  this  very  beautiful  form,  who, 
risking  the  tender  mercies  of  the  Post  OfBce  smashers,  kindly  sent 
his  specimen  for  my  inspection.  Under  a  J  objective  the  mnlberry- 
like  prominences  are  very  distinct  on  the  heptagonal  area,  but  are 
less  conspicuous  as  they  approach  the  margin.  The  pnncta  are 
distinctly  radiant  from  the  centre  to  the  circumference. 

8tuiodi»cus  Crosierii,  n.8p.,  F,  K, — Valve  vrith  numerous  irre- 
gularly undulating  costee,  which  become  very  delicate  as  they  ap- 
proach the  centre,  within  a  short  distance  of  the  margin  they 
divide,  the  spaces  between  the  costee  distinctly  punctate,  central 

DESCRIPTION  OF  PLATE  XXXVIII. 

Fw.  1. — AuiacodiKiu  tuperti'ii  X  500. 
„  •l.—SUctodlscm  Cmierii  x  400. 
„    3.—hthtaia  pi(nM  (frustuleB)  x  100. 

u.  Dilto,  ends  of  two  frustules,  dividing — 
„    4, — a,  Hoiftgonal  cells  of  /.  nenota  x  600. 

ft,  „  „  „  >:  1500. 

„    5.—NitzKhia  imtrkoaa,  a.  f.  V.  X  400. 
„    6.—        .,       decora  X  400. 
„    l.—Tr^ioncl!a  conapk-ua  x  100. 
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pnncta  large,  scattered,  diameter  of  valre  '  0064.  Fig.  2.  Plentiful 
m  a  gathering  made  by  Captain  Crozier  in  the  Mauritius,  yery  rare 
in  some  scrapings  from  a  Haliotis  shell,  West  Indies. 

This  very  fine  and-  distinct  species  is  easily  recognized  by  the 
nnmerons  rein-like  costse,  which  become  gradually  more  delicate  as 
they  approach  the  centre,  within  a  short  distance  of  which  they 
disappear. 

idhmia  ?  vUrea,  n.  sp.,  F.  E. — Fmstules  trapezoidal,  the  oppo- 
site comers  of  the  ends  more  or  less  produced,  hyaline,  valyes  oval 
or  suborbicular.  Shell  scrapings.  Sandwich  Islands,  B.  M.  Browne, 
Esq.,  Liverpool     Fig.  3. 

I  have  placed  this  curious  form  in  the  genus  Isthmia  with  some 
hesitation,  as  it  wants  the  characteristic  markings  of  the  species 
belonging  to  this  genus,  but  the  contour  of  the  frustule  and  mode 
of  self-division  resemble  the  forms  belonging  to  Isthmia  more  than 
the  species  of  any  other  genus  with  wnich  I  am  acquainted.  I 
have  not  been  able  to  detect  any  markings  with  the  highest  power  I 
have  access  to  (iVth  inmiersion  by  Beck). 

As  the  subject  of  secondary  markings  ia  of  some  interest,  and  as 
I  do  not  remember  seeing  those  on  Isthmia  noticed  in  any  work  on 
Diatoms,  it  will  not  perhaps  be  out  of  place  here  to  give  a  figure  of 
them.  The  drawing  was  made  from  a  fine  frustule  of  I.  nervosa 
from  Vancouver's  Island.  They  are  easily  seen  with  a  J  objective 
and  oblique  light;  with  higher  powers  they  are  very  distinct 
Fig.  4,  a,  X  600  diameters;  6,  x  1500  diameters.* 

Nitzschia  ventricosa^  m.  s.,  J.  L.  Palmer. — Fmstules  linear 
lanceolate,  apices  obtuse.  Valve  with  ventral  margin  convex, 
dorsum  straight  or  slightly  convex,  apices  very  much  produced, 
awn-like,  keel  submarginal,  punctate,  puncta  reaching  to  the 
extremities  of  the  awn-like  ends.  StnaB  fiBdnt,  distant,  about 
13  in -001".     Fig.  5. 

Hong  Kong,  J.  L.  Palmer,  Esq^^  F.KC.S.,  &c.,  Liverpool. 
Rio  de  Janeiro  and  Baliia,  Captain  J.  Ferry,  Liverpool. 

This  species  was  first  observed  by  Mr.  Palmer  in  his  Hong 
Eoug  gatherings ;  and  it  afterwards  occurred  in  great  abundance  in 
a  sounding  taken  by  Captain  Perry  off  Bio  de  Janeiro ;  it  appears 
to  be  nearly  allied  to  Nitzschia  rostrata  of  Smith.  (The  figure  in 
the  Synopsis  is  totally  unlike  the  form  for  which  it  is  intended.) 
I  need  scarcely  say  the  median  line  and  central  nodule  are  wholly 
imaginary,  as  are  also  the  longitudinal  strias;  the  latter  has  tli^ 
keel  nearly  marginal  and  the  striae  very  fine,  about  60  in  *  001". 

Nitzschia  decora,  n.  sp.,  F.  K — Valve  linear  elliptical,  some- 

*  I  think  if  the  author  of  *  The  Philosopliy  of  Evolution  *  will  carnally 
examine  the  markings  on  a  diatom  valvo,  he  will  admit  that  nothing  is  \em 
probable  than  that  they  are  produced  by  vibrations  on  tho  surface  of  the  mem' 
branee  of  these  shield-bearing  organisms. 
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wh&t  deeply  constricted  at  the  centre,  ends  snbacute,  keel  mar- 
f^uaX,  pnnctate,  length  -0055',  etrise  monilifonn,  difltinct,  abont 
3ti  in    001".    Fig.  6. 

Bflhia,  in  a  gathering  made  by  Captain  Perry,  The  species  just 
described  is  not  nncommon  in  the  Bahia  gatherio|;.  It  differs  &om 
N.  plana  in  the  ontlina  of  the  valve,  and  also  in  its  much  more 
distinct  strife ;  it  bears  some  resemblance  to  N.  oblonga,  L.  W. 
Bail^,*  but  is  much  more  deeply  constricted,  the  marginal  ponctaa 
are  also  very  conspicnons  in  my  species. 

TryUiondla  eonapicua,  n.  sp.,  F.  K. — Valve  elliptical,  with 
central  constriction,  ends  broadly  ronnded ;  one  of  the  margms 
pnnctate,  pnncta  conspicnons,  abont  12  in  001";  centre  of  valve 
with  a  longitudinal  elevation  gtadoally  sloping  towards  the  margins, 
Btriee  obsolete.  Scrapings  from  Tredacna  shells,  West  Indies. 
Fig.  7. 

The  genera  Tryblionella  and  Kitzschia  contain  many  forms 
which  seem  to  combine  the  characteristics  of  both  genera, 
Niizschia?  panduri/ormis  and  tho  species  above  described  might 
fairly  claim  to  belong  to  the  same  genns ;  both  forms  possess  the 
longitudinal  ridge-like  elevation  so  con^icaoas  in  2*.  tculeSum, 
and  which  Smith,  in  the  Synopsis,  describee  as  a  central  depressed 
line.  This  error  arose  from  the  Wve  he  examined  lying  with  ite 
inner  suriace  exposed.  The  valve  when  seen  with  its  on^r  surface 
nppermost  may  be  likened  to  a  miniature  boat  upset.  Thanks  to 
the  binocular  the  actual  form  of  most  of  the  Diatomaceie  may  now 
be  easily  understood. 

■  See  '  BoatoQ  Journal  of  Natural  Hinlory,'  1862. 
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III. — NenuUophycus  or  Prototaxiiesl 
By  William  Carbuthebs,  F.B.S. 

A  8EA-WEED  or  a  conifer?  Few  r^etable  stmctiires,  it  has  been 
hitherto  thoup^ht,  are  better  known  than  ooniferons  wood,  and  the 
last  thing  likely  to  be  confounded  with  it  would  be  the  tissues  of  a 
sea-weed.  The  merest  tyro  in  histological  botany  can  have  made 
little  progress  indeed  if  he  cannot  at  once  distingrush  the  tissues  of 
a  cellular  cryptogam  from  the  wood  cells  of  a  phanerogam.  Tet 
this  is  the  matter  in  dispute,  as  indicated  by  the  title  of  this  note, 
and  it  is  certain  that  either  Dr.  Dawson  or  I  have  made  so  Uttle 
progress  in  vegetable  histology,  as  not  to  know  such  different  struc- 
tures when  they  are  seen.  The  first  stage  in  a  child's  literary  edu- 
cation is  the  acquiring  such  a  knowledge  of  the  alphabet  symbols 
as  shall  enable  him  at  once  to  recognize  them.  The  higher  flights 
of  reading,  composition,  and  so  on,  are  impossible  till  the  letters 
are  acquired.  So  in  histology,  generalizations  as  to  affinities  of 
organisms,  made  up  of  particular  structures,  can  only  be  indulged 
in  by  those  who  know  wnat  the  tissues  are. 

This,  then,  is  the  real  point  to  be  settled  as  between  Dr.  Dawson 
and  myself.  The  mode  of  occurrence  of  the  fossil  has  nothing 
whatever  to  do  with  the  matter.  It  is  only  and  entirely  a  histo- 
logical question.  Dr.  Dawson,  from  the  microscopic  inyestigation 
of  prepared  sections  of  a  fossil  which  he  says  "  presents  its  struc- 
tures m  a  perfection  unsurpassed  by  any  fossil  wood  known  to  me," 
has  determmed  that  it  consists  of ''  wood  cells,  showing  spiral  fibres 
and  obscure  pores."     From  the  microscopic  investigation  of  pre- 

Sared  specimens  of  the  same  singularly-preserved  fossil  I  have 
etermined  that  it  consists  of  "elongated  cylindrical  cells  of  two 
sizes,  interwoven  irregularly  into  a  felted  mass."  It  is  impossible 
to  reconcile  these  two  descriptions  of  the  same  fossiL  Tne  two 
kinds  of  tissues  observed  are  as  different  as  vegetable  tissues  can 
possibly  be,  as  the  following  tabular  contrast  shows : — 

Woodcella     =  Large  tabes,  or  elongated  cylindrioal  cells. 

Fibres =  Snudl  tubes,  or  elongated  cylindricid  cells. 

Spiral  fibres  lining  the  inte-1  _.  fHoUow  tubes  external  to  and  fitting  toge- 

rior  of  the  W(X)d  cells      . .  /  ""  \    ther  the  larger  tubes. 

Wood  structure =  Tela  contexta. 

Prototaxitesj  Dawson !         . .  =  NematophycuSy  Camithers ! 

These  two  very  different  views  of  the  same  object  are  shown  in  the 
drawings  published  by  Dr.  Dawson  and  myself.  That  I  might 
accurately  represent  Dr.  Dawson  I  included  two  fiEu»imiles  fix>m  his 
figures  in  my  paper.*  These  may  easily  be  contrasted  with  the 
pktes  accompanying  that  paper.    iBoth  drawings  cannot  possibly 

♦  '  Mon.  Micr.  Journ.,*  Oct.  1872,  pp.  161  and  167. 
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be  correct ;  and  Dr.  Dawson  fiedrly  meets  the  question  when  he 
says,  "  that  Mr.  Garmthers'  fis;nre  (Plate  XXXII.)  is,  in  my  mdp:- 
me7t,  to  a  great  extent  imagi^."' 

To  preyent  my  opinion  of  the  nature  of  the  structure  influ- 
encing the  artist  in  his  work,  I  departed  from  my  usual  custom  of 
having  the  plates  executed  under  my  direction  in  the  Museum,  and 
gave  the  specimens  to  Mr.  Blair  that  he  might  put  on  the  stone 
just  what  he  saw.  In  a  letter  from  Mr.  Blair,  maintaining  the 
accuracy  of  drawing  and  truthfulness  of  effect  of  his  plates,  he  says, 
*'  As  I  did  not  make  the  drawings  at  the  Museum  under  your  di- 
rection, they  were  uninfluenced  by  any  views  you  entertained  on 
the  subject."  Before  publication  I  carefully  compared  the  plates, 
with  the  portions  of  tne  fossil  drawn,  and  I  am  satisfied  that  Mr. 
Blair  has  rendered  them  with  singular  fidelity  and  accuracy.* 

But  the  trustworthiness  of  Mr.  Blair's  arawings  is  put  beyond 
doubt  from  the  testimony  of  skilled  and  distinguished  investigators 
who  have  examined  this  fossil,  and  to  whom  I  referred  at  the  close 
of  my  memoir.  Mr.  Archer,  of  Dublin,  has  again  examined  the 
specimens,  and  published  at  greater  length  than  before  his  views 
regarding  them,  which  are  based  on  the  existence  of  the  two  kinds 
of  tissue.  He  thus  sums  up  his  estimate : — *'  If  the  large  tubes 
showed  septa  at  regular,  in  place  of  at  very  remote  intervals,  if  at 
all,  there  would  be  much  to  call  in  mind  a  '  mass  *  of  a  Coenogo- 
niiim-like  character — that  is,  large  filaments  running  longitudinally, 
with  an  intervening  hypha-like  tela  contexta^  as  it  were,  binding 
them  together. "t  This  and  the  similar  testimonies  of  Prof.  Dickie, 
of  Aberdeen,  and  Prof.  Agardh,  of  Lund,  the  first  living  algologist, 
who  have  also  examined  the  specimens,  may  be  notUng  to  Dr. 
Dawson,  but  they  will  carry  conviction  to  all  who  are  able  to  esti- 
mate evidence  as  to  the  accuracy  of  Mr.  Blair's  plates,  and  the  cor- 
rectness of  my  account  of  Nematophycus, 

I  regret  that  Dr.  Dawson  should  feel  so  much  "  the  tone  and 
manner"  of  my  paper.  I  endeavoured  to  avoid  whatever  would  be 
unnecessarily  objectionable  to  Dr.  Dawson,  but  in  a  paper  which  was 
so  completely  destructive  of  his  repeatedly  published  errors  I  could 
not  expect  to  please  him.  Dr.  Dawson  compelled  me  to  deal  with  the 
subject,  as  he  had  himself  published  in  an  imperfect  and  unsatisfactory 
manner  opinions  I  had  communicated  to  him  in  correspondence,  and 
had  then  criticized  these  imperfectly-expressed  views  and  set  them 
aside.  In  stating  at  length  my  views  of  the  structure  and  affinities 
of  the  fossil  I  used  plain  expressions,  which  the  botanical  reader 

*  If  any  reader  is  sufficiently  interested  in  this  matter  to  examine  the  speci- 
mens, they  can  at  any  time  bo  seen,  us  they  form  part  of  the  extensive  collection 
of  fossil  plants  prcpsired  for  microscopic  investigation,  belonging  to  the  Botanical 
Department  of  the  British  Museum. 

t  *  Quart.  Joum.  Micr.  Sc.,'  July,  1873.  p.  313. 
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'Would  at  once  see  were  justified.  I  never  used  aflBomptioos,  fair 
or  unfair,  of  Dr.  Dawson  s  ignorance  of  the  most  lamiliar  facts  ol 
structural  botany  to  bolster  up  my  arguments.  That  did  not  need 
to  be  assumed ;  and  nothing  is,  I  hope,  more  certain  to  the  reader 
than  that  whatever  were  the  familiar  facts  of  stmctoral  bolany 
known  to  Dr.  Dawson  while  I  was  yet  a  school-boy,  the  iiiEitnre  rf 
the  wood  cells  of  conifers,  and  the  structure  of  the  -lower  cryptogams 
were  not  amongst  them,  and  that  he  yet  remains  in  ignorance  of 
these  "  familiar  fisuits." 


IV. — On  Immersion  OhjediiJes  of  greater  Aperture  than  corresponds 
to  the  Maximum  possible  for  Dry  Objedivte. 

By  Assistant-Surgeon  J.  J.  Woodward,  U.  8.  Army. 

I  FEAR  the  readers  of  the  *  Monthly  Microscopical  Journal '  are  bjr 
this  time  growing  weary  of  the  discussion  of  tne  angle  of  ap^tore 
of  immersion  objectives,  which  has  been  going  on  so  long  in  its 
pages ;  but  I  must  beg  their  indulgence  for  this  second  appearance, 
the  question  s^ming  too  importimt  to  be  left  in  its  present  un- 
settled condition. 

My  article  published  in  the  June  number  was  in  many  req)ecl8 
incomplete,  in  fact,  only  touched  in  the  briefest  manner  (on  page  272) 
upon  the  optical  considerations  involved,  for  I  sincerely  hoped  that 
with  the  hmts  there  given,  Mr.  Wenham  would  have  arrived  at  the 
same  conclusions  that  I  have  done.  I  should  have  much  preferred 
that  this  had  been  the  case,  and  that  a  correct  explanation  of  im- 
mersion objectives  of  greater  aperture  than  corresponds  to  the 
maximum  possible  for  dry  ones  should  have  come  m>m  him ;  for 
I  have  a  great  admiration  for  Mr.  Wenham,  whose  larce  services  in 
improvement  of  the  microscope  I  fully  recognize,  ana  I  r^ret  to 
find  myself  in  antagonism  to  nim.  I  need  hardly  say  that  I  have 
no  sympathy  with  the  personal  aspersions  of  whicm  he  justly  com- 
plains,* and  am  sorry  that  anyone  in  America  should  have  thought 
proper  to  make  accusations  wnich  I  fireely  say  I  think  as  unjust,  as 
they  can  appear  to  him.  Nevertheless  I  am  obliged  to  injEar  bom 
Mr.  Wenham's  reply  in  the  July  number,  that  I  have  not  made  my 
views  perfectly  intelligible,  and  certainly  as  I  understand  his,  they 
appear  to  me  to  be  erroneous  in  several  particulars,  so  that  I  feel 
called  upon  to  explain  myself  further. 

When  I  wrote  my  former  paper,  I  understood  Mr.  Wenham  to 
hold  not  merely  that  the  angle  of  the  extreme  rays  of  the  pencQ 
transmitted  through  a  given  objective  at  a  given  position  of  the 
screw  collar  would  be  the  same  whether  the  medium  in  front  was 

*  July  number  of  this  Journal,  p.  10  and  p.  40. 
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ftir,  water,  ot  bftlsam,  but  also  to  a£Grm  distiDcth'  that  it  was  not 
poasible  to  constmct  anv  objective  which  shonM  transmit  from 
water  or  balsam  througa  the  &ont  of  the  obiectiTe  a  pencil  of 
greater  aperture  than  the  maiimnm  tranBmieaible  &om  air,  which 
is  limited  by  the  re&action  &om  air  to  ciown  glass  to  about  82°.* 
Notwithstanding  the  supposition  of  Mr.  Brakey  to  tlie  contrary,! 
I  had  not  overlooked  the  ingenions  experiment  of  Mr.  Wenhfun, 
referred  to  in  bis  articles  in  the  Janiury  and  July  ntimbcrs,  and  it 
seemed  strange  to  mc  that  they  did  not  snggest  a  broader  view  of 
the  possibilities  of  the  case  than  he  secnis  yet  inclined  to  take. 

In  the  present  paper  I  propoee  to  show :  first,  that  there  is  no 
theoretical  difHcnlty  m  the  way  of  the  transmission  &om  balsam 
through  the  front  of  an  objective  of  a  pencil  of  100° ;  next,  that  it 
is  practically  possible  to  correct  the  aberrations  of  the  pencil  trans- 
mitted backward  from  a  front  of  this  aperture  by  two  posterior 
combinations  only ;  and,  finally,  I  eball  briefly  reply  to  one  or  two 
remarks  in  Mr.  Wenham's  Jnly  paper. 

I  will  begin  by  discnsaing  the  case  of  the  front  of  an  objective 
made  of  crown  glass  of  1*525  index,  which  shall  Lave  the  same 
dimensions  as  the  immersion  front  for  a  i^th,  figured  bv  Mr,  Wen- 
liam  in  this  Journal,  January,  1871,  p.  23,  viz.  ramus  "0315", 
thickness,  ■  0340".  I  represent  one-half  the  section  of  such  a  lens 
in  the  figure  (on  next  page)  on  tlie  same  scale  as  Mr.  Wenham's 
figure,  viz.  fifty  times  the  dimensions  above  given. 

To  simplify  the  discassion,  I  will  suppose  the  medium  in  boai 
of  the  lens  to  be  balsam,  with  its  index  reduced  by  some  admixture 
till  (to  make  ose  of  Mr.  Wenham's  favourite  supposition)  it  shall 
have  the  same  refractive  power  as  the  crown-gla^  front.  If,  then, 
a  luminous  pencil  of  41  semi-aperture  radiate  from  the  point  F 
sitnated  in  tlie  optical  axis  X  T  at  a  distance  of  '0264"  from  the 
&t)nt  sur&ce  of  the  lens,  the  extreme  ray  will  pass  frt>m  the  balsam 
into  the  glass  in  a  straight  line  without  any  refraction,  until  it 
reaches  the  posterior  hemispherical  surface  of  the  lens  at  a  point  A, 
78°  from  the  central  point  Z,  and  will  then  emerge  into  the  air 
behind  the  front,  suffering  such  refraction  as  to  take  the  course  A  B, 
which  will  form  an  angle  of  rather  more  than  11°  (IP  24')  with 
the  optical  axis.  For  iJF  the  arc  A  Z  be  assumed  to  be  equal  to  78", 
and  C  he  the  centre  of  curvature,  we  shall  have  in  the  triangle  A  G  F 
the  angle  G  =  102"  by  construction,  and  the  angle  F  =  41°  by 
hypothesis,  whence  the  angle  A  =  37°.  Also  in  the  same  triangle, 
the  side  AC  being  the  radius  of  curvature,  is  '0315"  by  hypothesis; 
so  that  we  have  one  side  and  the  angles  of  the  triangle  known,  and 
by  trigonometry  compute  the  side  G  F  =  ■  0289"  (very  nearly). 

•  Sue  his  reiiiarkB  on  p.  118,  vol.  v.,  p.  80,  Tol.  is.,  and  othar  places  ia  this 
Journal. 

t  Angurt  number,  p.  DS. 
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Deducting  from  this  the  distance  G  W,  which  is  the  differeucii 
between  the  radios  and  thickness  of  the  lens  =  *  0025'\  we  hav4* 
W  F,  the  distance  of  the  radiant  from  the  front  of  the  leus  =  *  0264' . 
^  given  ahoTe. 

Now  in  this  case  it  is  evident  that  the  extreme  ray  F  A  formtt 
'  lat  the  point  A  an  angle  of  '61^  with  the  normal  to  that  point  A  C, 
r;,  -fUd  iherejfore  by  the  law  of  sines  emerges  into  air  at  an  angle  of 
..'  j60^  36'  from  uie  normal,  or  which  is  the  same,  11*^  24'  +  from 
^^  jChe  optical  axis. 

'^J     xbis  is  very  nearly  the  course  given  to  the  extreme  rays  emerg- 

^.^Dg  firam  the  posterior  snrCEice  of  the  immersion  lens  in  Mr.  Wenham's 

Not  exactly,  for  I  did  not  know  the  refractive  index  of  his 

or  the  exact  number  of  d^rees  from  the  central  point  of  its 

br  waAce,  at  which  the  extreme  rays  were  supposed  to 

a.    The  case,  however,  is  a  strictly  parallel  one,  and  the 

is  aocnrate  for  the  data  given  abova    It  is,  however,  easy  to 

that  such  a  front  can  transmit  a  much  wider  pencil  from 

L    In  fact,  it  is  only  necessary  to  suppose  the  luminous 

F  to  be  moved  nearer  to  W,  so  that  its  new  position  F  shall 

'0168*  from  the  anterior  surfSace  of  the  lens,  and  it  will  be  found 

^tihai  a  pencil  of  100°  can  be  transmitted  through  the  lens,  the  ex- 

ray  on  each  side  emerging  into  the  air  posteriorly  at  the 


;*■  - 


\^-  Uif^  V  be  assumed  to  be  50°  (the  semi-aperture  of  the  pencil  sup- 

L;  JDKd  to  radiate  from  F%  the  angle  A  will  be  28^,  and  the  side  A  G 

K  .MD^  known,  CF'  is  found  trigonometrically  to  be  *0193".     Sub- 

t  '■  ;biofang  C  W  as  before,  we  have  W  F'  =  *  0168",  as  stated  above. 

i! '  AIk>  the  extreme  ray  FA  forms  an  angle  of  28°  with  the  normal 

^;' jOAy  and  therefore,  by  the  law  of  sines,  emerges  at  an  angle  of 

'^i'dtP  43'  from  the  normal,  or  32"  1 7'  from  the  optical  axis.     If  now 

V  .utter  be  substituted  for  the  bakam  in  front  of  the  lens,  and  the 

ijidiant  point  be  moved  to  F',  distant  *  0111"  from  the  front  of  the 

.  lens,  a  pencil  of  122^,  radiating  from  that  point  to  the  surface  of 

jQie  lens,  will  there  snffer  refraction  and  pass  into  the  glass,  the 

ffkfaeme  rays  pursuing  exactly  thd  same  course  as  in  the  last  case, 

juid  emerging  into  air  posteriorly  at  the  same  angle,  viz.  32^  17' 

fWitfa  the  optical  axis. 

Of  course  the  same  reasoning  will  apply  to  balsam  angles  1)e- 
Imen  S2°  and  100^  For  example,  if  with  balsam  in  front  of  the 
lens  the  radiant  were  *0218"  distant,  a  pencil  of  90^  would  Im 
faaasmitted,  and  the  extreme  ray  after  emerging  at  A  would  form 
pn  angle  of  21^  51'  with  the  optical  axis;  with  water  in  front  a 
pencil  of  107^  38'  radiating  from  a  point  *0159"  distant  from  the 
nont  of  the  lens  v^ould  pursue  the  same  course. 
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It  conld  also  be  shown  in  the  same  manner  that  by  moving  the 
points  F  and  F"  still  nearer  to  the  front,  still  greater  pencils  than 
100^  from  balsam,  and  122^  from  water,  conld  be  transmitted.  I 
have  selected  the  balsam  angle  of  lOCP  for  the  demonstration 
because  I  shall  presently  describe  an  immersion  i^th  made  by  Hr. 
Tolles,  which  has  this  balsam  angle. 

It  seems  almost  nnnecessary  to  add  that  the  divergence  of  the 
extreme  rays  bom  the  optical  axis  after  their  emergence  into  air 
behind  the  front  might  be  diminished  somewhat,  and  tiie  aberra- 
tioDS  of  the  front  partly  corrected,  by  substituting  a  'properly  con- 
structed triple  front  for  the  single  one  above  discussed.  This  is  a 
mere  matter  of  detail  for  the  consideration  of  the  maker,  and  does 
not  affect  the  principle. 

Next  with  regard  to  the  possibility  of  correcting  the  aberrations 
of  the  divergent  pencil  transmitted  backward  from  the  front  of  the 
objective,  and  of  forming  a  distinct  image  for  the  eye-piece  when 
the  balsam  ande  exceeds  82°.  This  question,  I  respectfully  submit 
to  my  friend,  Mr.  Wenham,  is  not  one  which  can  be  decided  a  priori 
by  considerations  of  optical  law.  The  devices  of  ingenious  workm^ 
are  very  numerous,  and  are  generally  kept  secret.  Hence  mathe- 
matical analysis  has  not  yet  been  appUed  to  the  discussion  of  the 
question  in  such  a  way  as  to  enable  us  to  predict  all  the  possibiUties 
of  the  case.  Under  these  circumstances,  all  that  we  can  do  is  to 
examine  with  candour  any  particular  device  submitted  for  our  con- 
sideration, and  to  measure  experimentally  with  suitable  precautions 
the  results  attained. 

In  this  spirit  I  have  examined,  since  I  wrote  my  first  paper, 
two  objectives  constructed  by  Mr.  Tolles,  in  which  the  balsam  angle 
exceeds  82°,  and  in  which  the  corrections  are  effected  by  two 
posterior  combinations  only. 

The  first  is  an  immersion  i^th,  specially  constructed  for  the 
Army  Medical  Museum.  This  is  an  objective  of  three  systems,  the 
front  being  a  single  nearly  hemispherical  lens  of  crown  glass,  very 
similar  in  form  to  the  one  discussed  above,  and  not  very  different 
in  dimensions.  It  works  as  an  immersion  glass  only.  Its  balsam 
angle  measured  by  the  method  described  in  my  last  paper  is  65°  at 
the  open  point ;  at  the  point  of  maximum,  which  is  reached  before 
the  screw  collar  is  fully  closed,  it  is  87°.  I  call  attention  to  the 
fact  that  by  my  method  the  angle  measured  is  that  transmitted  into 
solid  balsam ;  into  balsam  '^  of  the  same  index  as  crown  glass,"  it 
would  be  a  trifle  greater.  Now  this  objective  performs  charmingly 
at  every  position  of  the  screw  collar  from  the  open  point  to  the  point 
of  maximum  angle,  provided  the  thickness  of  the  cover  is  exactly 
suited  to  the  adjustment.  Indeed  I  am  compelled  to  give  it  the 
preference,  for  exquisite  definition,  over  auy  objective  of  the  same 
power  that  ever  passed  through  my  handa    At  the  point  of  maxi- 
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mum  angle  it  works  through  corers  rather  thicker  than  the  ^Hi  of 
an  iuch.  This  capability  of  -workiDg  thiongh  very  thick  covers  is  a 
great  advantage,  pcimitting  it  to  be  used  on  many  of  the  older  pr^ 
parations  in  the  muBenm,  with  which  no  ordinary  objective  of 
aimilar  power  could  be  employed.  I  send  herewith  a  photograph  * 
of  Ampnipleura  vellueida,  intended  to  illnBtrate  its  defining  power  at 
the  point  of  mazimnm  angle.  I  pnrpoaely  selected  two  nostnlee, 
which  have  served  me  to  make  many  photj^raphs  with  different 
objectives,  some  of  which  I  have  sent  to  London  on  former  occaeions. 
The  slide  has  a  cover  about  ^1;"  thick,  mach  too  thin  for  the  point 
of  miLTimTiiii  angle  with  the  present  objective.  I  therefore  laid  on 
top  of  it,  by  water  contact,  a  second  cover,  yiir"  thick.  The 
photograph  was  taken  through  both  covers,  with  all  the  resulting 
disadvanbagee  of  the  additional  surtaces ;  and  the  comparatively  high 
magnifying  power  (1380  diameters  very  nearly)  was  obtained  by 
distance  only,  no  eye-piece  being  used.  I  beg  you  to  show  this 
photograph  to  any  microecopists  interested,  ana  should  like  to  ask 
those  wtu)  examine  it,  whether  they  ever  saw  Amphipleura  as  well 
defined  by  a  ^Vtb. 

The  second  objective  ia  an  immersion  -^th,  recently  sent  me  for 
exunination  by  Mr.  Tolles.  Its  balsam  angle,  by  my  method,  is 
87°  at  the  open  point ;  over  lUO^  when  the  screw  collar  is  fdlly 
closed.  This  also  is  an  objective  of  three  systems  only,  but  the  &ont 
is  a  compound  one.  It  works  only  througn  very  thin  covers,  at  the 
mftximum  rather  less  than  3^"  thick.  I  do  not  think  its  defining 
power  equal  to  that  of  the  iVth  last  described ;  nevertheless,  at  the 
point  of  maximum  angle  it  resolves  Am^iplewa  jKlluoida  quite  as 
well  as  most  of  the  -^ths  I  have  had  the  fortune  to  handle.  I  do 
not  for  a  moment  suppose  that  this  objectiTe  is  the  best  that  can  be 
made  with  a  balsam  angle  of  100°  and  only  two  posterior  combina- 
tions. It  is,  however,  good  enough  to  indicate  the  importance  of 
further  work  in  this  direction,  while  the  objective  of  87°  balsam 
angle  appears  to  have  gained  superior  defining  power  by  its 
increased  angle. 

I  have  next  to  say  a  word  with  regard  to  a  point  in  Mr. 
Wenham's  article  in  the  July  number,  to  which  I  take  exception. 
When  he  says  thab  in  measuring  angles  of  apert^re  his  "  cnslom  is 
(and  will  be)  to  set  the  objective  in  adjustment  on  a  standard  test 
of  known  average  thickness  of  cover,"  I  am  obliged  to  think  him 
qoite  in  the  wrong.  However  accnrately  the  angle  may  be 
measured  for  the  particular  position  of  cover  correction  selected,  the 
result  can  give  no  notion  of  the  maximum  angle  with  which  the 
objective  can  be  osed,  and  such  a  method  is  especially  inapplicable 
to  those  objectives  which  have  a  wide  range  of  cover  correction. 
*  The  pholographg  gent  aie  to  be  Men  ftt  the  B.  H.  Booiety'g  Rooma. — 
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Take,  for  example,  the  case  of  ihe  smgle-front  rVih  beloDging  to 
the  muaenm,  described  above.  When  corrected  for  tmooyered 
objects  its  balsam  angle  is  65"^,  and  it  magnifies  460  diameters  at 
50  inches  distance ;  when  closed  to  the  point  at  which  the  Amphi* 
pleura  picture  was  made,  it  magnifies  620  diameters  at  50  immeB, 
and  its  balsam  angle  is  87^.  I  nold  that  it  would  be  as  inaccurate 
to  measure  the  angle  at  some  intermediate  point  and  to  call  it  the 
maximum  angle  as  to  measure  the  magnifying  power  at  an  inter- 
mediate point,  and  call  it  the  maximum  magnifying  power. 

Lastly,  with  regard  to  the  four-combination  ^tn,  described  in 
my  June  article.  Mr.  Wenham  asks  me  to  **  allow  tliat  this  addi- 
tional lens  embodies  a  deviation  from  the  original  question,  which 
was  to  the  effect  that  there  would  be  no  loss  of  angle  of  aperture  of 
ordinary  objectives  by  the  immersion  of  the  front  surfitce  in  fluids." 
I  can  only  say  that  1  so  folly  agree  with  Mr.  Wenham*s  views  on 
this  part  of  the  question,  that  had  I  understood  nothing  more  to 
be  in  dispute  at  the  time  I  wrote,  I  should  never  have  written  at 
all ;  and  if  Mr.  Wenham  wiU  now  say  that  this  is  all  he  meant 
seriously  to  maintain,  and  that  he  admits  that  a  greater  balsam 
angle  than  82^  can  be  given  to  immersion  objectives,  as  I  haye 
endeavoured  to  demonstrate  in  this  paper,  it  will  give  me  great 
pleasure  to  make  the  admission  he  desires ;  but  if  he  still  adheres 
to  the  contrary  opinion,  I  cannot  but  hold  that  the  ^th  in  question 
is  a  very  excellent  example  of  his  error. 

This  four-combination  ^th,  by  the  way,  seems  to  have  given 
great  trouble  to  the  Eev.  S.  LesUe  Brakey.  For  him,  indeed,  the 
unfortunate  glass  is  not  an  objective  at  all,  but  an  ''  optical  machine'* 
(Query:  Are  not  all  modern  objectives  optical  machines?),  and 
after  giving  his  notions  of  what  a  real  objective  is,  he  states,  quite 
confidently,  that  "  here  the  fourth  '  system '  is  not  a  system  in  this 
sense  at  aU.  It  is  placed  in  front  of  an  already  perfect  object- 
glass,"  &c. 

I  can  only  say  to  Mr.  Brakey,  that  in  this  matter  his  thorough 
misconception  of  the  bearings  of  optical  law  on  the  question  in  &- 
pute  has  led  him  into  the  domain  of  the  imagination  (as  well  as  into 
the  world  of  Greek  poetry,  with  which  he  seems  even  more  familiar 
than  with  optics.     This  Journal,  August,  1873,  p.  99). 

In  point  of  fiEtct  the  front  of  the  ^th  in  question  is  as  much  a 
"  system "  as  the  single  front  of  any  other  modem  objective  with 
three  systems.  With  the  front  at  12  inches  distance  from  micro- 
meter to  screen  the  objective  magnified  without  an  eye-piece,  60  dia- 
meters at  the  open  point,  75  diajneters  when  fully  closed.  Withoot 
the  front  at  the  same  distance  it  magnifies  only  39  diameters  at  the 
open  point,  and  42  when  folly  closed.  With  the  front  it  works  wet 
and  defines  very  well,  without  the  front  it  works  dry  and  does  not 
define  very  wdL    I  have  thought  it  worth  while  to  take  two 
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pictures  of  Navieula  Lyra  with  the  objective,  prints  of  which  I  send 
yon  herewitL  Both  were  taken  with  the  same  eve-piece  and  dis- 
tance, sim]^  the  fix>nt  was  removed  before  maldng  the  second 
negative.  The  first  is  magnified  765  diameters,  the  second  450.  I 
have  sent  copies  of  them  to  Mr.  Brakev,  who  mav  perhaps  learn 
from  this  lesson  to  be  more  cautions  in  describing  objectives  he  has 
not  seen. 

I  may  say  that  since  I  fiist  described  this  objective,  Mr.  Tolles 
has  somewhat  modified  its  front,  so  that  now,  with  sensibly  the  same 
balsam  angle,  it  nevertheless  defines  still  better  than  before,  and 
has  a  greater  working  distance.  He  has  also  sent  me  two  immer- 
sion iths,  constructed  on  the  same  general  plan,  which  deserves  a 
moment's  mention.  In  each  of  these  objectives  the  front  and  second 
systems  are  fiistened  permanently  together,  and  remain  stationary 
while  the  two  posterior  systems  are  moved  backward  and  forward  by 
the  screw  collar.  One  of  these  glasses  has  a  maximum  balsam  angle 
of  95°,  the  other  of  92^ ;  both  define  Amphipleura  pdludda  in  a 
very  satisfjEictory  manner,  and  the  latter  has  the  capability,  when 
properly  adjusted,  of  working,  with  good  definition  tnrough  covers 
rather  thicker  than  the  V^th  of  an  inch. 

I  wiU  conclude  this  paper  by  mentioning  that  I  notice  in  a 
recent  number  of  Max  Scnultze's  ^  Archiv  fur  Mikroskopische  Ana- 
tomie'  (Bd.  ix..  Heft  3),  a  preliminary  paper  on  the  theory  of  the 
microscope,  by  Professor  E.  Abbe,  of  J  ena,  in  which  he  also  claims 
that  it  is  plJble  in  properly-constracted  immersion  lenses  tt>  correct 
the  sphencal  aberration  for  greater  angles  of  aperture  than  those 
corresponding  to  the  geometrical  maximum  for  dry  objectives.  He 
promises  a  more  detcoled  paper,  giving  the  pounds  for  his  state- 
ments in  the  ^  Jenaischen  Zeitschnft  fur  Medicin  und  Naturwissen- 
schaft,'  Bd.  viii.  This,  however^  I  have  not  yet  seen^  but  refer  to  it 
as  of  probable  interest. 

Wab  Department,  Sdbqeon-Gbnebal's  Office, 
Wasuikoton,  D.C,  September  29,  1873. 
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V. — On  Bog  Mosses.    By  R.  Beaithwaitb,  MJ).,  FX-8. 

Plates  XXXIX  and  XL. 

9.  Sphagnum  rigidnin  Schimper. 

Torfmoofie,  p.  65,  Tab.  XVIIL  (1858). 

Plate  XXXIX. 

8yn.— Sohimper  8ynop.  {v  678  (I860).  Lindberg  Torfinos.  Xa  8  (1862). 
BtiBSOW  Torfm.  p.  77  (1865).  Milde  Bryol.  Siles.  p.  390  (1869).  8ph.  ampacttm 
fi  rigid^m  Nees  k  Hnsoh.  Bry.  Germ.  I,  p.  14,  Tab.  11,  fig.  5*  (1823).  Bridd 
Bry!  Univ.  I,  p.  17  (1826).  0.  Miiller,  Syn.  I,  p.  99  (18i9).  Sph,  anJinqmtm 
Hubener  Mii0c  Germ.  p.  25  (1833).  Sph,  tristichum  Scholtz  in  Bot.  Zeit.  (1826). 
Sph.  immersum  Nees  &  Homsch.  Bry.  Germ.  I,  p.  11,  Tab.  II,  fig.  4.  Sph.  ttrictum 
SaUiv.  Muse.  Allegh.  No.  201  (1845). 

Monouxms,  Tufts  dense^  rigid  when  dry,  glaneous-green  ahove, 
whitish  helow;  stems  erect,  dark  brown  or  blackish,  3-10  inch  high, 
densely  ramulose,  usually  2,  sometimes  3  or  4-partite ;  cortical  cdb 
small,  non-porose,  in  2-3  strata.  Branches  S-A  in  a  &scicle,  short, 
1-2  erecto-patent,  obtuse,  the  others  deflexed,  slender,  flagelliform, 
lax-leaved,  cortical  cdls  longer,  the  porose  scarcely  distinct  from  the 
rest.  Cauline  leaves  miniUe,  erect,  inserted  Miqueily,  hroctdly  ovate, 
awridedy  the  apex  rounded,  erose  ;  areolation  lax  and  rhomboidal  in 
the  middle,  with  a  broad  border  of  thin,  narrow  cells,  without  fibres 
or  pores,  or  with  a  few  fibres  in  the  basal  cells.  Leaves  of  the 
divergent  branches  quinquefarious,  &om  an  ascending  base,  erecto- 
patent,  rigid  when  dry,  ovate-oblong,  very  concave,  and  somewhat 
cucullate  at  apex,  but  when  flattened  out,  more  or  less  truncate  and 
denticulate,  the  margin  inflexed;  hyaline  cells  confluent  above  and 
below,  wide,  reticulose-flhred,  with  4nany  unequal  pores,  the  mat' 
ginal  narrow,  in  two  rows,  the  outermost  of  which  has  a  longi- 
tudinal furrow;   chlorophyll   cells    compressed    nearly   central. 


EXPLANATION  OP  PLATE   XXXIX, 

Sphagpmm  rigidum. 

a. — Plant  of  the  typical  form. 

1. — Part  of  stem  with  a  branch  fascicle. 

3. — Fruit  and  periohsBtiiim.    4. — Bract  from  same. 

5. — Stem  leaves.    5  a  a. — Areolation  of  apex  of  same. 

6. — Leaves  from  middle  of  a  divergent  branch. 

6  a  a. — Areolation  of  apex  of  same  expanded.    6x. — Transverse  section.    Gp.— 

Point  of  same.     6  c  — CeU  from  middle  x  200.     6  r.  —  Beticolatioii  si 

back  X  400. 
7. — Intermediate  leaf  from  base  of  a  divergent  branch. 
8. — Leaf  from  a  pendent  branch  with  an  antheridinm. 
9  X. — Part  of  section  of  stem. 
10. — Part  of  a  branch  denuded  of  leaves. 
0. — ^Var.  compactum. 
y. — Var.  squarrosum. 
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Leaves  of  the  pendent  branches  elongated^  narrower  and  more 
distant. 

Antheridia  home  on  the  pendent  hranch^^  not  numerous^ 
yellow  when  empty.  Perichsetia  gemmiform,  somewhat  curved,  not 
expanding,  hrads  ovate  and  Monffo-lanceolate^  suhfalcate  ciove, 
the  cells  with  fibres  and  minute  pores  as  in  the  branch  leaves. 
Capsule  rather  small,  immersed  or  on  a  short  peduncle.  Spores 
ochraceous. 

Var.  )8  compactum. 

Sph.  compactum,  De  Gandolle,  Fl.  Frano.  I,  p.  443  (1805).  Bridel  Sp.  Mom. 
p.  18  (1806).:  Mantiflsa,  p.  3  (1819).  Bry.  Un.  I,  p.  16  (1826).  Schwa^.  Snpp.  I, 
P.  1,  p.  12,  t.  3  (1811).  Funck  Moostasch.  p.  4,  t.  2  (1821).  Noes,  Hornsch  & 
St.  Bry.  Genn.  I,  p.  13,  Tab.  II,  fig.  5  (1823).  C.  Mull.  Synop.  I,  p.  98  (1849). 
Wilson  Bry.  Brit.  p.  18,  Tab.  LXI  (1855).  Berkl.  Handb.  Br.  Moeses,  p.  306, 
PI.  II,  fig.  2  (1863).  Sph,  Heiveticum  Sohkuhr  Deutach.  Mooa,  p.  12.  t.  8 
(1810).  Sph.  obtusifoiiurn' fi  minus  Hook.  &  Tayl.  Muao.  Br.  p.  3  (1818).  Sph. 
prtrmorsum  Zenker  &  Dietr.  Mnsc  Thuring.  Fasc.  I,  No.  18  (1821).  Sph.  c<mden~ 
stUum  Schleicher,  PI.  Crypt.  Heir.  (1807).  Sph,  q/mhi/olium  fi  condentatum  Weber 
&  Mohr,  Bot.  Tusch.  p.  73  (1807).    Boebling,  Deutachl.  Fl.  HI,  p.  85  (1813). 

Plants  short,  ^  to  2  inches  high,  in  dense  cushioned  tufls; 
branches  densely  crowded,  erect,  short,  thick  and  compressed. 
Colour  pale  rufescent,  dirty  white  or  pale  green  vari^ted  with 
rufous ;  branch  leaves  rounded  at  apex.    Capsules  immersed. 

Var.  7  squarrosum.     Bussow. 

Sph.  humile  Schimper  in  Salliyi  Moeses  of  United  St  p.  11  (1856). 

Plants  forming  looser  tufts,  with  more  distant  fascicles  of 
branches,  the  divergent  branches  with  loose  squarrose  leaves. 

Hab. — Marshy  heaths  and  moorlands.  )3,  in  drier  places.  7,  in 
south  and  central  Europe.     Fr.  July. 

Although  the  form  compactum  has  usually  been  cited  as  the 
species,  we  must  certainly  regard  as  the  type,  the  plant  in  its 
mghest  form  of  development,  and  this  attains  a  height  of  nearly  a 
foot,  especially  too  since  all  the  Sphagna  have  a  corresponding  com- 

Eact  form ;  and  moreover  Bridel  describes  his  8.  compactum^  as 
aving  "  filiform  deflexed  branches,"  which  is  doubtless  the  reason 
why  Prof.  Schimper  regards  it  as  partly  including  8,  cymbifolium. 
The  Yar.  ^  is  most  fre<juent  with  us,  especially  in  the^  south, 
and  is  rarely  found  with  frmt ;  in  its  smallest  forms  we  sometimes 
find  that  the  ordinary  cauline  leaves  are  absent,  and  in  their  place 
we  have  fibro-porose  leaves  like  those  of  the  branches. 

The  species  is  remarkable  for  the  cell  structure  of  the  perichsBtial 
leaves  being  identical  with  that  of  the  branch  leaves,  and  also  for 
the  position  of  the  antheridia,  which  are  not  as  usual  in  amentula, 
but  on  the  pendent  branches,  and  thus  were  long  overlooked. 
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10.  Sphagnum  moUe  Snllivant. 

Musoi  AUeghan.  No.  205  (1845). 
Plate  XL. 

Byn. — Sullivani,  Moeaes  of  United  States,  p.  13  (1856).  loones  Mosoonmi, 
p.  7.  t.  4  {lS(A).—SpKagnum  Tabulare  Sullvt.  Moao.  Alleg.  204  (1845).  Mo«eB  of 
United  States,  p.  12  (1856).  Sph,  oompactwn  8  ramuloswn  C,  MuU.  Syn.  II,  p.  539 
(1851). 

Monoicous;  in  very  soft  densdy- cushioned  tufts;  whiiish- 
areen  above,  pale  broumtsh  helow.  Stein  pale  green,  slender  2-5  in. 
high,  usnally  divided,  with  2-3  layers  of  non-porose  cortical  edU. 
Branches  densely  crowded,  2-3  in  a  foscicle,  nearly  alike,  erecto- 
patent,  more  or  less  pointed,  the  porose  cortical  cells  elongated, 
with  Uie  apices  somewhat  recnrred.  Cavline  leaves  very  large, 
dosely  set,  minutely  awrided,  ovato-spaiulale,  patent  and  deflexed, 
the  hyaline  cells  almost  tree  from  fibres ;  apex  with  three  teeth,  and 
a  few  minute  ones  ai  sides;  margin  involute,  yery  narrowly 
bordered.  Bamuline  leaves  dUong  ovate,  concave,  convolute  above, 
very  narrowly  margined,  the  apex  truncate  and  with  5  or  6  irregu- 
lar teeth ;  hyaline  ceils  angtuato-fusiform,  very  prominent  and 
confluent  at  the  Inich,  with  annular  and  spiral  fibres,  and  a  few  large 
pores ;  chlorophyll  cells  slender,  triangular ^  projecting  between  iM 
ny aline  at  the  concave  surface  of  the  leaf 

Male  amentula,  short,  thick,  violaceous,  placed  in  the  coma,  the 
bracts  oblong,  obtuse.  Capsules  in  the  canitulum  or  upper  fiascides, 
perichaetium  not  separating,  upper  bracts  broadly  oblong-ovate,  con- 
volute with  2-3  teeth  at  apex,  cells  below,  elongate  hexagono- 
rhomboid,  above  normal,  free  from  fibres  or  pores.  Spores 
ochraceous. 

/8.  MiiUeri. 

Sphagnum  mulhscokles  G.  MOU.  Syn.  I,  p.  99  (1849).  Sph,  acuiifoinim  Var.? 
Snllyt.  MuBO.  Alleg.  203  (1845).  Sph,  T<tbuiare  Soil.  &  Lm^oso.  Bor.  Amer. 
No.  15  (1856).  Sph.  Mullen  Schimp.  Torf.  p.  73,  T.  XXVl  (1858).  Synop. 
p.  686  (1860).    Sullvt.  Icon.  Muse.  p.  9,  PI.  V  (1864).    Lindb.  Torf.  So,  9  (1862). 

Biissow,  Torf.  p.  78  (1865).    Sph,  moUe  Lindb.  Ofven.  K.  V.  A.  Forh.  (1863). 
MUde,  Bry.  SUes.  p.  391  (1869). 

BamuU  3-4  in  a  fascicle,  1-2  patulous,  the  rest  longer,  slender 
and  pendent.  Stem  leaves  more  elongated,  the  hyaline  cells  with 
fibres  and  pores.  Pericha&tial  bracts  luiceokte,  acuminate  at  apex, 
with  a  broad  margin,  wider  toward  apex,  cells  of  upper  part  with 
fibres  and  pores. 

Hab. — By  moorland  streams,  forming  dense  hassock&  Fr. 
August.  The  typical  form  is  American,  and  the  Var.  fi  only  is 
found  in  Europe ;  this  was  first  detected  near  Jever  in  Oldenbuig 
and  at  Detmold  by  C.  Muller,  at  Jylland  in  Denmark  by  Lance, 
in  the  Island  of  Fuen  by  Hofman-Bang,  af  Hoor  in  Scania  uj 
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Berggren,  on  Hunneborg  mountain  by  Lindberg,  and  in  various 
places  in  Westphalia,  Silesia,  and  Holland. 

In  this  country  it  was  first  found  in  1853  by  my  friend  Mr. 
Anderson  at  Damholme  near  Whitby,  Yorkshire,  but  not  then 
determined,  and  the  Bey.  J.  F.  Crouch  again  collected  it  there  in 
fiine  fruit  in  August,  1871.  It  has  also  been  found  on  Ben  Lawers 
by  MacEonlay,  and  on  Brickhill  Heath,  Bucks  (Bev.  J.  F.  Crouch), 
and  probably  occurs  in  other  localities,  but  has  been  overlooked. 

The  two  plants  here  brought  together  have  been  regarded  by 
Muller,  Schimper,  and  Hampe  as  distinct  ^ies,  and  SuUivant 
also  describes  o.  MuUeri  as  monoicous,  and  o.  moUe  as  dioicous ; 
Lindberg  in  1863  published  his  opinion  that  they  really  belonged 
to  one  species,  and  of  this  there  cannot  be  the  slightest  doubt,  since 
they  perfectly  agree  in  structure  aa  weD  aa  in  external  appearance. 
To  Lindberg  also  we  are  indebted  for  the  discovery  of  the  male 
inflorescence,  which  I  have  not  succeeded  in  finding.  The  name 
moUuscoides  though  earhest  in  date  is  not  retained  for  the  variety, 
being  ungrammatical  in  construction,  and  inanpUcable  since  moUuS' 
cum  has  ceased  to  appear  as  a  species ;  it  has,  moreover,  a  very 
slight  likeness  to  S.  tendlumy  but  a  considerable  resemblance  to 
some  forms  of  8.  riffidum,  though  very  different  in  texture.  It 
may  be  of  interest  to  notice  that  Sph.  Austini  may  now  claim  a 

{lace  in  the  British  Flora,  Dr.  Moore  having  collected  it  in  the 
stand  of  Lewis  in  1868,  where  it  grows  in  great  elevated  hassocks. 
The  plants  are  taller,  and  more  densely  clothed  with  branches  than 
either  the  American  or  Scandinavian  specimens. 


EXPLANATION  OF  PLATE  XL. 

Sphagnum  moUe. 

a. — ^Plant  from  Damholme. 

1. — Part  of  Btem  with  branch  fascicle  and  fruit. 

2. — Male  inflorescence  after  Snlliyant's  figure. 

4'. — PerichiBtial  bract  after  SolliTant's  figure. 

4. — Ditto  from  British  plant.    4  p. — Point  of  same. 

S.^Stem  leaves.     5  a  a. — Areolation  of  apex  of  same.    5  a  6. — ^Ditto  of  basal 
wing. 

6. — Leaf  from  middle  of  a  divergent  branch.    6p. — ^Point  of  same.    6  x, — ^Trans- 
verse section.    6  c. — Cell  irom  middle  x  200. 

7. — ^Basal  intermediate  leaf. 

9  X, — Part  of  section  of  stem. 
10. — Part  of  a  branch  denuded  of  leaves. 
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VI. — On  the  Investigation  of  Microseopie  Forms  by' means  of  the 
Images  which  they  furnish  of  External  Objects^  tviih  some 
Practical  Applicatiom*     By  Prof.  0.  N.  Bood,  of  Troy,  N.T. 

[We  have  been  requested  hy  Professor  Smith  to  publish  the 
following  letter,  which,  notwithstanding  its  date,  we  do  with  great 
pleasure,  as  it  is  of  especial  interest  at  the  present  moment — 
Ed.  *  M.  M.  J.'] 

It  would  hardly  occur  to  a  physicist,  who  was  requested  to  deter- 
mine whether  a  certain  disk  of  glass  was  a  convex  or  a  concave 
lens  of  slight  curvature,  to  attempt  a  solution  of  the  question  by 
glancing  along  the  two  sides ;  on  tbe  other  hand,  neglecting  even 
to  look  at  the  glass,  he  would  at  once  bestow  his  undivided  atten- 
tion upon  the  images  of  external  objects  formed  by  it,  and  thus 
with  ease  and  certainty  decide  upon  the  nature,  degree,  and  regu- 
larity of  its  curvature. 

The  simple  idea  here  enunciated  seems  hardly  to  have  been 
applied  to  tne  study  of  microscopic  forms,  though  from  some  ex- 
periments lately  made  in  this  direction,  I  am  firmly  convinced  that 
this  method  of  determination  is  destined  hereafter  to  play  a  most 
important  part  in  microscopic  observation.  To  the  microscopist  it 
will  prove  as  powerful  a  means  of  investigation  as  it  now  is  m  the 
hands  of  the  optician. 

The  most  convenient  and  effective  mode  of  proceeding  in  this 
case  which  has  occurred  to  me  is  the  following :  the  microscope  is 
brought  into  a  horizontal  position,  the  mirror  removed,  and  the 
illumination  supplied  by  a  candle  or  lamp  placed  in  the  axis  of 
the  compound  body  at  a  distance  of  not  more  than  3  inches  from 
the  stage.  If  now  a  small  sphere  of  glass  be  properly  supported 
on  the  stage,  it  forms  behind  itself  a  very  minute  inverted  image  of 
the  flame  of  the  candle ;  upon  drawing  back  the  compound  body 
shghtly,  this  image  comes  into  focus,  and  is  seen  of  course  in  an 
erect  position.  When  a  rod  of  xxyth  of  an  inch  in  thickness  is 
moved  up  and  down  between  the  flame  and  the  globule,  an  image 
of  it  is  seen  in  the  microscope  with  great  distinctness,  and  it  is 
observed  that  the  motion  of  tnis  image  follows  in  all  respects  the 
motion  of  the  hand.  Upon  replacing  the  sphere  by  a  minute  con- 
cave lens,  as  an  air-bubble  in  water,  the  reverse  takes  place;  to 
gain  distinct  vision  of  the  flame  it  becomes  necessary  to  move  the 
compound  body  within  the  focus,  the  image  of  the  flame  is  seen  to 
be  inverted,  and  what  is  practically  more  important,  the  motion  of 
the  rod  seems  reversed.     It  will  happen  very  generally  in  applying 

♦  See  some  remarks  by  Mr.  Charles  Stewart,  F.L.S.,  in  vol.  TiiL,  pw  281,  of 

*  M.  M.  j; 


On  the  Inveiii^ion  of  Mterotoopie  Forma.  223 

this  method  that  the  image  of  the  flame  is  not  Bnfficiently  perfect 
to  decide  whether  it  is  erect  or  inverted ;  the  motion  of  the  rod 
then  fomifihee  ns  mih  a  certain  means  of  deciding  this  point ;  if 
ite  motion  is  natural  the  image  is  erect  and  the  cnrvatore  conrex, 
&e.  After  some  practice  it  becomes  easv  to  obtain  the  1)eet  focal 
adjustment  for  distinct  vision  of  the  rod,  and  in  extreme  oases, 
where  the  image  is  very  badly  defined,  the  foeal  adnutmeat  ia  best 
made  while  the  rod  is  in  gentle  motion.  I  now  fuldBoe  ods  or  two 
apphcations  of  this  method. 

Examination  of  the  Nature  of  the  Markings  on  the  Coacinodismt 
triceraiium,  d:e. 

It  is  well  known  among  microscopists  that  the  controversy 
r^arding  the  nature  of  the  marking  on  these  shells,  after  being 
c^!ied  on  for  several  years  with  spirit,  cannot  even  yet  be  consi- 
dered as  settled,  one  ptuty  contendmg  that  the  areohe  are  depree- 
eioQS,  while  their  antagonists  see  them  as  elevations.  Compare 
*  Carpenter  on  the  Microscope,'  page  280,  American  edition. 

Fine  specimens  of  these  shells  monnted  in  water  were  examined 
by  a  power  of  from  600  to  800  diameters ;  on  moving  the  compound 
body  within  the  focns,  each  hexagon  was  found  to  contain  a  small 
distinct  image  of  the  flame,  the  motion  of  the  rod  showed  that  the 
images  were  inverted,  and  consequontly  formed  by  concave  lenses. 
As  Uie  index  of  the  reiiactioa  of  water  is  much  lees  than  that  of 
siKca,  its  effect  is  merely  to  diminish  the  action  of  the  cnrved  sur- 
bces,  but  in  no  case  to  reverse  it.  These  shells  were  now  monnted 
in  Canada  balsam  and  observed.  As  the  index  of  refractioii  of  the 
balsam  is  somewhat  greater  than  that  of  silica,  it  was  to  be  expected 
that  in  the  compound  lenses  of  sihca  and  balsam  the  latter  would 
predominate  and  reverse  the  action,  so  as  to  present  eflfects  dne  to 
convex  lenses.  This  was  found  to  be  the  case,  and  in  some  of  the 
valves  the  eye  conld  readily  follow  in  a  hundred  areolte  at  a  time, 
each  flickering  motion  of  the  flame  as  it  was  stirred  by  the  wind. 
The  valves  when  mounted  in  balsam  of  toln,  which  has  a  still  higher 
index  of  re&actiou,  gave  like  results.  These  experiments,  which 
are  not  difficult  to  repeat,  prove  that  the  areolee  are  well-formed 


A  similar  mode  of  experimenting,  which  must  be  conducted  on 
large  valves  and  with  some  dehcacy,  shows  that  the  border,  or 
setting,  so  to  speak,  has  the  opposite  curvature,  viz.  is  convex; 
whether  it  is  convex  as  a  cylinder  or  beset  with  several  convex 
markings  I  have  not  had  leisure  to  determine,  though  in  some  large 
specimens  the  latter  seemed  to  be  the  case.  Indications  also  were 
obflerved  in  some  large  specimens,  that  would  lead  to  the  deduction 
of  a  form  optically  equivalent  to  that  seen  in  Fig.  1 ;  and  certun 
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allied  forma  teodily  famished  the  cnrre  seen  in  Fig.  2,  the  small 
depreeraona  being  pits. 

This  mode  of  experimenting  often  tat- 
nishee  ub  the  meana  of  determining  whetber 
,  certain  appearances  are  really  doe  to  epoh 
I  ings  or  to  some  other  caose;  Qaa  tba 
I  Bn^  circlee  at  the  middle  and  enda  of  the 
Pinntilaria  viridia  have  been  Ti^igfatVAn  bj 
Bomc  eminent  obeerreis  for  openinga.  PioL 
Bailey  proved  by  the  action  of  hydroflaoric  acid  that  they  are  in 
reahty  thicker  portiom  of  the  abell,and  examination  by  the  method 
here  described  ahows  that  they  are  convex  tenses,  giving  often  very 
well-defined  images  of  the  name.  The  dots  characterizing  the 
Ckiniferee  farniah  images  of  the  flame  indicating  two  or  more 
cnrvatnres ;  the  ribs  of  the  Pinnularia  and  the  spscea  between  tbem 
have  opposite  curvatures,  &c,  but  the  examples  already  given  mi; 
be  sufficient  to  show  the  naefulness  of  the  proposed  meUiod. 

Index  of  Refraction  o/lhe  Silica  composing  the  Valves  of  the 
Diatoms. 

This  point  ie  closely  connected  with  the  foregoing,  and  it  mi; 
not  be  amiss  to  detail  a  few  experiments  that  were  made  to  deter- 
mine it. 

Although  Canada  balsam  has  the  same  index  of  refraction  u 
quartz,  still  the  valves  of  the  diatoms  which  are  composed  of  silica 
are  seen  almost  as  distinctly  in  balsam  as  when  mounted  in  water. 

To  ascertain  the  relation  between  the  index  of  refraction  of 
quartz  and  Canada  J^la" ™,  independentiy  of  optical  tables  or  latx>- 
nons  ex^riroent,  I  combined  a  convex  quartz  lens  of  1  inch  focns, 
cut  at  right  angles  to  the  optic  axis,  vrith  nnheated  fluid  balsam 
placed  on  a  glass  slide ;  the  two  opposite  refractions  balanced  with 
each  other  so  perfectly  that  the  combination  acted  like  a  plate  of 

i;lass  with  plane  parallel  sides,  and  with  ordinary  means  I  vras  at  a 
OSS  to  diwoTer  any  tendency  to  convexity  or  concavity.  Balaam 
which  had  been  heated  was  now  combined  with  the  quartz  lens  in 
the  same  manner ;  the  balsam  proved  to  have  gained  in  le&active 

Eowcr,  so  that  the  combination  now  acted  distinctly  as  a  concave 
ins  of  weak  curvatura 

Diatoms  were  then  mounted  in  this  unheated  fluid  balsam,  in 
which  properly  they  should  have  been  invisible,  owing  to  the  ccun< 
cidence  of  refractive  indices,  but,  as  had  been  anticipated,  they  w- 
peared  beantiJuUy,  though  perversely  distinct.  A  casnal  remark 
&om  Alex.  8.  Johnson,  Esq.,  concerning  a  certain  fluffnif^J  difla- 
ence  he  had  often  noticed  between  orainary  mlica  and  that  oom- 
posing  the  diatom  valve  again  turned  my  attrition  to  this  point 
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Experimeoto  were  made  npon  a  Bample  of  the  Bappahannock 
infoBorial  earth,  which  had  been  given  to  me  b^  Prof.  Wm.  B. 
BogerB,  in  its  natnral  state.  By  immersing  the  valves  in  varions 
Hqnids,  I  finally  ascertained  that  in  strong  salpbnric  acid  they 
became  either  invisible  or  very  nearly  so,  while  the  grains  of  sand 
oa  the  slide  retained  their  distinctness  perfectly.  It  was  cnrionB 
to  observe  how  by  dilating  the  acid  wito  water,  the  valves  again 
became  visible  and  distinct  in  ontline  markings.  By  igniting  this 
earth  I  produced  a  slight  change  in  the  index  of  re&action  of  the 
Bilica  compoemg  the  valves,  so  that  afterwards  they  were  visible 
with  tolerable  distinctness  in  the  same  sample  of  sulphnric  acid. 

Index  of  reOftctiou  of  water     1*336 

„  „  SDlph.  acid 1-435 

„  „  dialoms 1435 


'BJUula  b&l«un 


This  Table  shows  that  the  index  of  refraction  of  the  diatoms  is 
abont  half-way  between  that  of  vrat«r  and  Canada  balsam,  thus  ex- 
plaining the  &ct  that  they  appear  aboat  equally  distinct  in  both  of 
these  media. — SiUiman's  American  Journal,  vol.  xxxiii.,  Jan.,  1862. 


Tbot,  Nov.  26rt,  1861. 
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A  Manual  of  Pathological  Histology,  to  serve  as  an  Introdnctioii  to 
the  Study  of  Morbid  Anatomy.  By  "Dr,  Eduard  Bindfleisch,  Frofefisor 
of  Pathological  Anatomy  in  the  University  of  Bonn.  Vol.  IL  Trans- 
lated by  K  Buchanan  Baxter,  M.D.,  Lend.  The  New  Sydenham 
Society,  London,  1873. — We  are  very  much  indebted  to  Dr.  Baxter  for 
the  extreme  care  he  has  taken  in  giving  us  this  translation  of  Dr. 
Kindfleisch's  two  admirable  volumes.  We  have  not  observed  any  part 
of  this  very  difficult  text  whose  rendering  into  English  we  can  find 
fault  with,  and  that  is  saying  a  great  deal ;  but  our  praises  are  due  to 
the  editor  also  for  the  important  alterations  which  he  has  had  effwted 
in  certain  portions  of  the  work.  Still  of  course  it  is  to  the  author  that 
our  praises  must  be  principally  given,  and  we  think  he  deserves  them 
in  an  especial  degree  for  the  thorough  absence  of  affectation  which  he 
exhibits  in  his  pre&ce,  and  for  that  true  recognition  of  the  fact  that 
work  is  perpetually  going  on,  and  that  his  labours  of  to-day  may  he 
considered  as  old  and  out  of  date  in  a  considerably  short  time.  How- 
ever, we  have  very  great  doubts  on  this  latter  part  of  his  statement 
If  his  work  was  merely  a  compilation,  it  might  not  prove  so  unlikely 
that  a  very  few  years  would  render  it  old  and  unworthy  of  scientiiie 
repute.  But  it  being  a  book  which  contains  especially  the  author's 
own  observations  and  his  own  reflections  (carefully  made,  most  of 
them),  it  is,  in  our  opinion,  one  calculated  to  live  for  a  long  period  of 
time. 

It  may  be  said  that  the  matter  which  these  two  volumes  indnde 
might  have  been  easily  put  into  a  single  volume ;  and  doubtless  there 
are  some  who  would  look  with  approval  on  such  a  mode  of  alteration. 
For  ourselves,  however,  we  must  express  an  opposite  opinion.  We 
think  the  author  has  done  well  in  expanding  his  labours,  and  for  this 
reason,  that  a  book  dealing  with  su(£  a  subject  is  best  of  an  uncom- 
pressed style.  It  is  much  better  to  have  a  fact  laid  before  you  in  two 
or  three  different  ways  than  simply  in  the  first  form  alone ;  this  is  so 
because  you  often  grasp  a  thought  when  it  is  put  before  you  in  a  dif- 
ferent manner  a  second  time ;  whereas  if  it  were  placed  only  in  the  one 
shape  you  would  be  far  longer  in  appreciating  the  author's  meaning. 
Besides,  its  style  takes  away  from  it  the  vade-mecum  character  which 
is  now-a-days  infinitely  too  common. 

If  one  were  to  attempt  to  review  this  book  at  even  a  £air  degree,  it 
could  not  be  done  in  less  than  a  sheet  of  printed  matter ;  for  the  oofi- 
,  tents  are  vast  and  the  mode  of  treatment  is,  to  a  certain  extent,  original 
We  are  sure,  therefore,  that  both  author  and  editor  will  excuse  our 
very  short  notice  on  the  plea  that  it  has  never  been  the  plan  of  this 
Journal  to  give  more  than  brief  references  to  recent  books.  This  essay 
covers  more  than  500  pages,  so  that  readers  will  not  find  its  stodj 
a  fact  of  easy  accomplishment,  and  it  is  divided  into  a  general  and 
special  part.  The  general  part  is  exceedingly  interesting  even  to  the 
mere  scientific  reader,  and  it  contains  chapters  on  the  Betrograde 
metamorphosis  and  degeneration  of  tissues,  and  Morbid  growths^  in- 
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eluding  inflammation.  Under  these  headings  are  discussed  all  the 
general  principles  of  the  science,  and  an  attempt  is  made  to  explain  the 
yarions  morbid  processes  as  to  their  physiological  nature,  the  author 
being  sufficiently  honest  to  admit  that  many  facts  are  entirely  beyond 
explanation  at  present,*  while  in  other  cases  he  gives  explanatory 
ideas  some  of  which  must  certainly  be  regarded  as  clever,  even  though 
they  be  simply  hypotheses.  Then  comes  the  more  purely  pathological 
part  This  occupies  half  the  first  volume  and  all  the  second  one  ;  it 
deals  with  the  morbid  state  of  the  blood  and  the  organs  concerned  in 
its  renewal,  more  especially  the  spleen  and  lymphatics,  the  morbid 
anatomy  of  the  circulatory  apparatus,  the  morbid  anatomy  of  the 
serous  membranes,  the  morbid  anatomy  of  the  skin,  the  morbid 
anatomy  of  the  mucous  membrane,  and  similarly,  under  their  different 
sections,  the  morbid  anatomy  of  the  Lungs,  of  the  Liver,  of  the  Kidneys, 
of  the  Ovaries,  of  the  Testicle,  of  the  Mammary  gland,  of  the  Prostate, 
of  the  Salivary  glands,  of  the  Thyroid  body,  of  Uie  Supra-renal  capsules, 
of  the  Osseous  system,  of  the  Nervoas  system,  and  finaUy  of  the  Mus- 
cular apparatus. 

And  under  each  of  these  divisions  is  the  subject  dealt  with  as  fully 
and  as  minutely  as  possible,  thus  giving  to  the  student  a  book  which 
has  no  equal  in  the  English  language,  and  which — though  in  an 
inferior  degree — will  constitute  an  admirable  companion  to  the  three 
excellent  volumes  which  have  lately  been  completed  of  Strieker's 
*  Histology.'  The  following  brief  extract,  which  we  give  more  for  tho 
purpose  of  showing  the  auUior's  manner  of  dealing  with  the  subject 
than  for  any  especial  value  we  attach  to  it,  is  still  not  without  interest. 
Dr.  Eindfleisch  is  explaining  the  mode  of  formation  of  bony  growths, 
and  he  says,  "  I  consider  myself  fully  justified  in  expressing  tiio  view 
founded  on  the  above  data  derived  from  normal  histology,  that  pecu- 
liarities in  the  movement  of  the  nutrient  juices,  and  especially  a 
certain  retardation,  or  even  stagnation,  of  their  current,  which  may  be 
assumed  as  likely  in  the  said  localities,  owing  to  the  absence  of 
lymphatics,  stand  in  some  sort  of  causal  relation  to  the  process  of  cal- 
cification. Should  this  view  be  correct,  we  might  conceive  the  preci- 
pitation of  the  earthy  salts  to  occur  in  some  way  like  this :  the  free 
carbonic  acid,  to  which  their  solubility  is  due  in  consequence  of  its 
great  diffusive  power,  forsakes  the  stagnant  nutrient  fluid,  and  escapes 
from  the  organism  by  other  channels,  while  the  calcareous  salts,  ren- 
dered insoluble  by  its  removal,  are  forthwith  deposited  in  a  solid 
form."  This  quotation  amply  illustrates  the  author's  tendency,  while 
it  is  not  a  bad  example  of  his  style  also. 

The  list  of  works  referred  to  by  the  author  is  good,  because  most 
of  the  books  are  of  comparatively  recent  publication,  while — whether 
we  are  to  thank  Dr.  Baxter  for  this  we  know  not — it  contains  a  more 
ample  reference  to  English  workers  than  is  usual  in  similar  Grerman 
lists.  This  and  the  woodcuts — capitally  drawn,  and  over  200  in 
number — unite  with  the  text  in  rendering  Dr.  Baxter's  translation  an 
admirable  and  instructive  volume,  which  every  medical  student  who 
is  worthy  of  the  name  should  purchase  and  carefully  study. 
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The  Strwture  and  Begeneration  of  Nervet. — ^We  regret  that  the 
article  on  this  subject  wliich  appeared  some  time  since  in  the  '  Medical 
Times  and  Grazette '  has  not  been  earlier  reprodnoed  in  our  colmnos; 
but  assuredly  in  the  case  of  so  important  a  oommnnication  '*  better 
late  than  never  "  is  perfectly  excusable.  Our  knowledge  of  the  minute 
structure  of  neryes  has  been  considerably  adyanced  by  the  recent 
elaborate  researches  of  Ranyier,  who  has  shown  that  the  description 
of  nerves  hitherto  given  and  accepted  must  now  be  modified  in  man/ 
particulars.  Banvier  undertook  three  series  of  investigations— the 
first  two  upon  the  normal  histology  of  the  nerve-tubes  and  their 
sheaths ;  and  the  third  in  application  of  the  discoveries  he  had  alreidj 
made,  upon  the  changes  which  the  nerves  undergo  after  section.  Ths 
results  obtained  will  be  given  in  the  same  order.  The  subject  d 
Ranvier's  first  investigation*  was  the  structure  of  the  nerv^iubei, 
nerve-fibres,  or  primitive  nerves,  as  they  are  variously  named.  An 
ordinary  medullated  peripheral  nerve-fibre  is  composed,  as  is  wdl 
known,  of  a  protoplasmic  axis  cylinder,  an  insulating  '*  white  substance,' 
or  medullary  sheath,  in  which  the  former  is  imbedded,  and  a  nucleated 
membrane  called  the  sheath  of  Schwann,  which  encloses  the  whole  and 
gives  the  nerve  the  strength  and  resistance  for  which  it  is  renuu^iUa 
We  have  hitherto  believed  that  the  nerve-tube  is  uniform  in  its  entire 
length — no  transverse  section  of  it  being  different  from  another.  Hie 
first  important  discovery  made  by  Banvier  was  that  this  descriptioi 
must  bo  considerably  modified;  that  a  medullated  nerve  is  not  § 
uniform  elongated  structure,  but  that  there  occur  upon  it  at  regnkr 
intervals  peculiar  annular  constrictions,  due  in  part  to  a  oompye 
absence  at  these  situations  of  the  medullary  sheath.  This  remarkable 
condition  Banvier  was  first  enabled  to  appreciate  by  using  some  of  the 
rarer  histological  reagents  in  preparing  ^e  specimens,  such  as  piath 
carminate  of  ammonia,  perosmic  acid,  and  nitrate  of  silver ;  but  onoe 
the  constrictions  have  been  discovered  and  described,  they  may  now 
be  recognized  without  difficulty,  even  in  fresh  nerves.  A  meduUaied 
nerve-fibre  must  now  be  described  as  built  up  of  s^ments  exactly 
similar  in  every  respect,  arranged  end  to  end,  and  separated  (or 
united)  by  annular  constrictions  where  their  extremities  oome  into 
contact  with  each  other.  Each  segment  of  the  nerve  is  composed  d 
the  three  elements  just  enumerated — the  axis  cylinder,  medoUaiy 
sheath,  and  sheath  of  Schwann, — but  here  also  Banvier's  descriptioii 
differs  in  some  important  respects  from  what  was  previously  givok 
The  Schwannian  sheath  of  each  segment  ia  furnished  with  a  sin^ 
nucleus  only,  and  this  nucleus  lies  exactly  in  the  middle — t.  e.  at  as 
equal  distance  from  the  two  ends^of  the  segment,  and  belongs  ratbtf 
to  a  delicate  layer  of  protoplasm  lining  the  interior  of  the  Sohwanniaa 
sheath  than  to  the  Schwannian  sheath  itself.  The  awniilfni  oonstrictioiia 
which  the  nerve  presents,  or,  as  it  may  be  otherwise  e^nessed,  the 
planes  by  which  the  segments  are  umted  end  to  end,  present  the 

*  » Archiv.  (Ic  riijs.  Norm,  et  Path^'  Bfaioh,  1872, 
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appeantQce  of  dear,  highlj-refnoting  biooncave  disks,  seen  in  profile 
and  placed  aorosa  the  long  axis  of  the  nerve.  On  careful  examination 
each  disk  is  found  to  be  divided  into  two  sTmmetrical  halves  hj  a 
transveree  line  of  extreme  fineneae  ;  either  half  of  the  disk  boloDga  to 
tiie  corresponding  nerv^-B^mont,  and  may  be  traced  uninterrnptedlj 
into  its  Schnannian  sheath  and  the  protoplasm  b;  which  the  same  is 
lined.  The  septa  thus  formed  between  the  individual  scgmeuta  are  so 
fitr  complete  that,  as  has  been  already  mentioned,  tbej  entirely 
Mparate  the  medullary  sheath  of  neighbouring  segments  &om  each 
other,  and  make  the  medullary  sheath  of  a  ttervo-tubo  not  a  continnons 
bnt  a  regularly  interrupted  covering.  The  axis  cylinders  of  the  seg- 
ment, on  the  other  bond,  are  all  perfectly  continuous ;  they  pass 
nnintemiptedly  through  a  nearly  central  opening  in  the  intor- 
eegmental  disk,  and  thus  there  is  a  single  unbroken  conducting  axis 
ot  nervous  matter  in  each  tube.  The  length  of  each  segment  while 
constant  in  a  given  aerve  is  decidedly  less  in  a  young  than  in  an  adult 
animal — that  is,  in  a  growing  nerve  than  in  a  fully  formed  one  ;  and 
Eanvier  makes  the  important  observation  that  nowly-developed  portions 
of  nerves  might  thna  be  recognized  in  a  healing  wound. 

The  function  of  the  annular  constrictions  in  nerves  is  very  evident. 
The  &tty  material  of  which  the  medullary  sheath  is  composed  is  not 
permeable  by  the  nutritive  fluids  ;  and  it  is  only  through  theao  inter- 
ruptions in  the  medullary  sheath  that  the  axis  cyliud^  can  possibly 
be  nourished. 

Banvier  next  investigated  the  histology  of  the  connective  tissue 
ajonnd  the  nerves.*  The  most  interesting  points  which  ho  made  out 
related  to  the  structure  of  the  sheaths  immediately  surrounding  the  pri- 
mary bundles  of  nerve-fibres.  These  primary  sheaths  are  composed  of 
conoentric  lamellte  of  a  homogeneous  elastic  substance,  in  which  bundles 
of  connective  tissues  are  disposed,  the  whole  forming  a  covering  of 
remarkable  strength  for  tho  bundle  of  nerves  which  is  enclosed.  This 
explains  the  great  resistance  to  suppuration  and  ulceration  which  nerves 
have  always  been  known  to  possess.  However,  there  is  a  limit  even  to 
{his  resistance.  If  the  sciatic  nerve  of  a  living  rabbit  is  laid  bare,  and 
water  allowed  to  fall  upon  it  drop  by  drop,  paralysis  of  the  corre- 
aponding  mnscles  will  follow  in  fift^n  to  eighteen  minutes ;  and  if  an 
examination  of  the  nerve  be  made  at  onco,  a  lemarkablo  alteration  vdll 
be  found  to  have  taken  place  upon  the  fibres  within  the  sheath,  for  the 
annular  constrictions  have  disappeared  and  the  whole  nerve  is  swollen, 
especially  the  axis  cylinder.  In  forty-eight  hours  the  fibres  have 
completely  degenerated.  From  this  observation  Banvier  draws  the 
practical  conclusion  that  irrigation  of  a  wound  in  which  nerves  are 
exposed  may  not  be  so  harmless  as  is  generally  supposed. 

In  his  third  and  last  research,  Banvier  made  a  practical  applica- 
tion ot  the  knowledge  which  bo  bod  acquired  to  the  investigation  of 
the  changes  undergone  by  a  nerve  after  section.^  The  changes  upon 
the  centnl  and  peripheral  ends  of  tho  out  nerve  are  remar^bly  dif- 
While  the  central  extremity  presents  merely  a  granular 
1,  and  its  lola  cylinder  remains  uninterrupted,  the  pori- 
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pberal  end  exhibits  inflammatory  changes,  and  the  fdnctional  elements 
suffer  in  a  remarkable  manner.  The  nuclei  of  the  inter-annnltf 
segments  of  the  surrounding  protoplasm  incarease  in  size,  press  npoB 
the  parts  within,  and  finaUy  cut  through  the  axis  cylinder  at  the 
points  opposite  the  nudeL  By  careful  obeervation  Ranvier  discoTered 
that  the  axis  cylinder  is  interrupted  about  the  end  of  the  third  day  after 
section ;  and  it  is  exceedingly  interesting  that  a  complete  anatomical 
explanation  should  thus  be  famished  of  the  fEust  observed  by  Longei, 
that  the  irritability  of  a  divided  nerve  is  lost  from  the  thud  to  the 
fourth  day.  The  observation  of  Ranvier  also  furnishes  an  additional 
proof  that  the  axis  cylinder  is  the  conducting  element  of  the  neira 
After  the  fourth  day  the  inflammatory  changes  on  the  peripheral 
extremity  of  the  divided  nerve  advance  rapidly :  the  myelme  of  the 
medullary  sheath  is  reduced  to  fragments,  the  nuclei  multiply,  and 
the  vessels  and  fine  connective  tissue  around  the  nerves  partidpaite  in 
the  change,  which  is  the  very  opposite  of  a  degenerative  one,  probaUj 
on  account  of  the  absence  of  all  nervous  control  from  the  section 
of  the  nerve  on  the  central  side. 

M.  Huizingd's  Experiments  on  Ahiogenesis, — This  gentleman  writing 
from  Groningen,  states  that  since  a  communication  which  was  pub- 
lished in  March  last,  a  further  investigation  of  the  subject  has  showi 
liiTTi  that  the  experiments  then  recorded  do  not  yet  fully  proTe  the 
reality  of  abiogenesis.  His  argumentation  based  on  those  experimenta 
is  liable  to  the  following  objection : — 

The  principal  experiment  (water,  potassium-nitrate,  magnesiTun- 
sulphate,  calcium-phosphate,  glucose,  and  peptone)  is  conducted  in  a 
neutral  solution.  In  the  control-experiments  neutral  ammonium-tartrate 
is  used  as  nutritious  substance  for  the  supposed  germs.  But  this  salt 
disassociates  by  boiling,  loses  ammonia,  and  the  reaction  becomes  add. 
When,  therefore,  bacteria  appear  in  the  principal  experiment  and  not 
in  the  control-experiments,  this  result  can  be  explained  by  admitting 
that  the  germs  resist  a  temperature  of  100^  in  a  neutral  liquid,  but  are 
killed  by  the  same  temperature  in  an  acid  solution.  This  explanation 
agrees  very  satisfactorily  with  the  fact  proved  by  Pasteur,  that  an  acid 
reaction  is  much  more  deleterious  to  living  germs  than  a  neutral  reac- 
tion at  the  same  temperature. 

This  objection  is  very  rational,  but  it  does  not  throw  over  mj 
conclusion  respecting  the  reality  of  abiogenesis,  for  the  following 
reasons  : — 

It  is  now  obvious  that  in  the  control-experiments  ammonium-tai^ 
trate  cannot  be  used,  a  nitrogenous  body  must  be  sought,  not  too  com- 
plex, that  remains  neutral  by  100^.  For  this  end  I  have  found  nrea 
to  answer  well.  Pure  urea  is  perfectly  fit  to  furnish  nitrogen  to  the 
bacteria,  but  not  to  furnish  them  their  carbon.  Bacteria  sown  in  a 
solution  of  urea  and  mineral  salts  do  not  develop  themselves,  but  when 
sugar  is  added  their  growth  goes  forth  rapidly.  The  following  solu- 
tion— 100  c.c.  water,  0*2  grm.  potassium-nitrate,  0*2  grm.  magne- 
sium-sulphate, 0*04  grm.  calcium-phosphate,  1  grm.  glucoee,  0*5  gnn. 
urea,  is  eminently  fit  for  the  development  of  bacteria.  Also  a  solatioD 
that  contains  instead  of  the  sugar  and  the  urea^  0*5  grm.  peptone. 
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These  solntions  were  now  nsed  in  the  control-experiments. 
For  instance : 

a.  Principal  experiment.  100  c.c.  salt  solution,*  2  grms.  glucose, 
0  *  3  grm.  peptone  boiled  and  treated  in'  the  ordinary  manner.^  On 
the  third  day  the  liquid  contains  countless  swarms  of  bacteria. 

b.  Oontrol-experiment.  100  c.c.  salt  solution,  1  grm.  glucose, 
0  *  5  grm.  urea,  boiled  exact.  No  bacteria  appear ;  on  the  eighth  day 
the  liquid  is  perfectly  clear. 

c  Control-experiment.  100  c.c.  salt  solution,  0*5  grm.  peptone, 
boiled,  <&c.     On  the  eighth  day  complete  absence  of  bacteria. 

In  each  of  these  experiments  the  reaction  is  neutral.  They  are 
therefore  fully  comparable.  The  experiments  h  and  c  prove,  more- 
over, that  the  closing  tiles  exclude  completely  the  atmospheric  germs, 
a  fact  that  was  also  proved  by  direct  experiments,  wherein  the  solu- 
tions h  and  c  were  used  and  dust  strewn  on  the  closing  tile  in  the 
manner  formerly  described. 

But  is  it  not  possible  to  generate  bacteria  in  a  liquid  which  has 
been  boiled  when  acid  ? 

To  elucidate  this  point,  the  above-named  solution  a  was  rendered 
acid  (2-4  c.c.  of  a  1  per  cent,  solution  to  100  c.c.)  and  treated  as 
usual.  No  bacteria  appeared,  whether  the  liquid  was,  after  boiling, 
neutralized  with  soda  or  not. 

But  this  negative  result  is  easily  conceivable  ;  for  the  acid  alters 
essentially  the  calcium-phosphate,  changes  CaHP04  into  CsH^PsOh. 
And  that  this  alteration  is  hot  without  influence,  is  rendered  probable 
by  the  fact,  which  I  have  recorded  in  the  '  Maandblad  voor  Natuurwe- 
tenshcappen,'  No.  7  (April  23, 1873),  namely,  when  in  the  principal  ex- 
periment instead  of  CaHP04  is  used  a  mixture  of  CasPjOg,  and  CasH4P,0g 
the  result  (the  genesis  of  bacteria)  is  much  less  constant.  The  neutral 
csalcium-phosphate  by  boiling  with  water  breaks  up  in  the  basic  and 
the  acid  salt,  but  this  division  must  take  place  in  the  presence  of 
sugar  and  peptone.  On  the  other  hand,  the  acid  modifies  the  peptone. 
This  is  easily  demonstrated  by  comparing,  in  the  polariscope,  the  ro- 
tating power  of  a  neutral  peptone  solution  with  the  power  of  the  same 
solution.     After  boiling  with  acid  a  notable  difference  is  observed. 

The  acid  can,  nevertheless,  be  employed  with  the  following  modi- 
fication : — In  100  c.c.  water  are  dissolved  0*2  grm.  potassium-nitrate, 
0  *  2  grm.  magnesium-sulphate,  and  2  grms.  glucose ;  2  c.c.  of  a  1  per 
cent,  solution  of  tartaric  acid  are  added,  so  that  the  liquid  has  a  strong 
acid  reaction.  It  is  then  boiled  for  ten  minutes.  Then  with  a  red- 
hot  platinum  spatule  a  little  soda  is  taken  from  a  hot  crucible  and 
thrown  in  the  flask.  The  quantity  of  soda  required  is  approximately 
ascertained  by  a  preliminary  trial.  Care  should  be  taken  not  to  render 
the  liquid  alkaline.  Then  0 '  05  grm.  calcium-phosphate  and  0  *  8  grm. 
peptone  are  added  together,  and  the  boiling  continued  for  ten  minutes. 
The  flask  is  closed  as  usual,  and  deposited  in  the  hatching-bath.  Three 
days  after,  it  swarms  with  bacteria. 

*  Composed  of  1  grm.  potassium-nitmtp,  1  grm.  niagne>inin-8u]|)hate,0'2  grin, 
neutral  calcium-phosphate  in  500  c.c.  water, 
t  See  *  Nature/  vol.  vii.,  p.  380. 
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When  instead  of  calciom-phospbate  and  peptone,  are  added  0*05 
grm.  calcium-phosphate  and  0  *  5  grm.  nroa,  nothing  appears  ;  and  the 
result  is  equally  negative  when  the  following  solution  is  taken : — 100 
C.C.  water,  0  *  2  grm.  potassium-nitrate,  0  *  2  grm.  magnesium-sulphate, 
0*05  grm.  calcium-phosphate,  1  grm.  potassium-natrium-tartrate,  0*3 
grm.  peptone.  In  this  latter  case  no  acid  is  used.  The  addition  of 
the  tartrate  is  made  to  have  a  sufficient  quantity  of  carhon  in  the  liquid. 
These  control-experiments  prove  that  none  of  the  employed  materials, 
neither  the  glucose,  nor  the  calcium-phospbate,  nor  the  peptone,  did 
introduce  germs. 

By  these  experiments  the  ahove-stated  ohjection  is,  in  my  opinion, 
satisfactorily  refuted. 

In  concluding  these  remarks,  I  must  mention  an  important  fact. 
For  the  above-described  experiments,  I  employed  mostly  the  ordinary 
glucose,  an  amorphous,  yellowish  white  mass,  not  chemically  pure. 
By  crystallization  from  strong  alcohol,  I  purified  this  sugar.  In  three 
different  preparations  I  obtained  thus  three  samples  of  perfectly  white 
more  or  less  pure  glucose.  One  of  these  samples  yielded,  wiUi  pep- 
tone, bacteria ;  not  so  the  other  two.  All  three  were  prepared  with 
the  utmost  caution  respecting  atmospheric  dust,  &c.  That,  moreover, 
the  positive  result  could  not  bo  caused  by  an  accidental  admixture  of 
germs  was  amply  proved  by  the  often-repeated  control-experiments. 
It  appears  therefore  that,  besides  the  glucose  and  the  peptone,  a  third 
substance  is  needed  for  generating  bacteria,  a  body  present  in  the 
ordinary  glucose  (starch  sugar),  but  removed  by  purification.  The 
nature  of  this  body  I  have  not  yet  been  able  to  ascertain.  But  how- 
ever important,  this  matter  has  no  direct  bearing  upon  the  question  of 
abiogencsis.  For  that  this  third  unknown  body  cannot  be  (as  some 
will  probably  presume)  a  germ,  my  control-experiments  and  also  the 
above-described  experiment,  wherein  the  sugar  was  boiled  with  add, 
do  sufficiently  prove. 

The  Physiology  of  Memtruaiion. — The '  Medical  Times  and  Grazette' 
gives  a  very  able  leading  article,  which  contains  a  full  account  (^ 
Horr  Eundrat*s  researches  on  this  point  It  says,  it  is  probably 
the  general  belief  among  physiologists  and  the  profession  in  genenJ 
that  during  menstruation  one  or  more  ova  reach  the  uterus,  and 
there  either  become  attached  to  the  surface  of  the  mucous  mem- 
brane or  disappear,  according  as  fecundation  has  occurred  or  not.  K 
an  embryo  is  developed  from  the  ovum  it  will  correspond  with  the 
menstruation  immediately  preceding — or,  in  other  woids,  pregnancy 
will  date  from  the  menstruation  which  last  occurred.  Dr.  Kundrat, 
of  Vienna  (Rokitansky*s  senior  assistant),  has  just  published  an 
account  of  certain  researches  of  his  upon  the  anatomical  oondition 
of  the  uterine  mucous  membrane  before,  during,  and  after  menstma- 
tion,  which  throws  very  grave  doubts  upon  the  correctness  of  this 
belief.*  Eundrat's  investigations  are  all  the  more  worthy  of  atten- 
tion that  they  were  of  a  purely  anatomical  nature.  He  examined  the 
mucous  membrane  of  the  human  uterus  in  the  intervals  of  menstrua- 
tion, immediately  before  the  hsBmorrhage,  during  the  haemorrb^e, 

♦  *  Medizinische  Jalirbucher,*  1873,  voL  ii.,  p.  135. 
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uid  again  after  it  hod  ceased,  and  the  results  nhicb  he  obtained  are 
certainly  in  favoar  of  the  considerable  modifications  which  he  would 
introdnce  into  the  physiology  of  ovolation  and  menstmation  as  pre- 
wntly  received.  The  mucons  membrane  of  the  human  uterus  in  the 
'  etate  of  rest"  has  oertoia  peculiarities,  as  pointed  out  by  the  author, 
rbere  is  no  submucous  tissue,  and  the  mucosa  comos  into  immediate 
[inion  with  the  muscular  layer.  Its  matrix  ia  peculiarly  rich  in  round 
3r  spindle-shaped  cells.  The  glands,  which  it  ia  known  to  possess  in 
p«at  numbers,  are  lined,  li^e  the  £ree  mucous  surface,  with  ciliated 
jpithelinm.  This  condition  is  markedly  altered  at  the  monlhlj  period 
if  uterine  activity.  The  mucous  membrano  is  swollen,  thick,  loose, 
tnd  almost  diffluent,  covered  with  a  whitish  or  bloody  mucus,  finely 
njected  at  spots,  and  in  many  cases  uniformly  coloured  of  a  deep  red. 
\  microscopical  examination  reveals  increoaed  abundance  of  the 
tellular  matrix,  especially  at  the  surface,  with  great  elongation  and 
lilatation  of  the  glands.  So  far  there  is  nothing  specially  original 
n  the  description  given  by  Eundrat,  but  now  and  important  facts 
emain  to  bo  enumerated.  He  discovered  in  the  first  place,  that  the 
ondition  of  uterus  just  described  probably  precedes  the  occurrence  of 
he  discbarge  of  the  ovum  and — what  is  perhaps  mora  striking — the 
oenstrual  Sow  by  "  several  days."  The  author  considers  that  Uus 
bservation  goes  far  to  prove  that  the  uterus  is  prepared  for  the 
eception  of  the  ovum  a  certain  time  before  tho  rupture  of  the 
iraafian  vesicle.  Again,  while  tho  rough  characters  remain  as 
lescribed  during  the  menstrual  flow,  with  the  addition  of  the  oozing 
rom  the  surface,  and  for  a  short  time  a^r  it  has  ceased,  careful 
ixamination  reveals  a  very  remarkable  change  in  the  microscopic 
ippearances.  The  cells  of  the  stroma  and  the  vessels,  as  well  as  of 
he  epithelium  of  tho  glands  and  surface,  are  dull  in  appearance  and 
illed  with  fat-granules.  The  question  occurs.  What  is  the  relation 
>f  the  heemorrhage  to  this  fatty  d^eneration  of  tho  cells  and  vessels  ? 
Eundrat  replies  by  stating  his  belief  that  tho  hoimorrhage  does  not 
ttuse  the  &tty  change,  but  is  caused  by  it.  He  refers  to  tho  fatty 
ibaugo  which  is  known  to  occur  at  the  end  of  pregnancy,  and  would 
onaider  the  two  pheuomona  homologous.  He  also  points  out  the 
mprobability  of  the  cause  of  the  flow  being  found  in  congestion, 
«  this  occurs  so  frequently  without  htemorrhago.  One  &ct  be  has 
laoertained  is  that  the  fatty  change  is  most  abundant  at  the  surface 
>f  the  mucosa,  whore  the  bleeding  takes  place.  The  anatomical 
equenco  of  events  therefore,  according  to  Eundrat,  at  the  monthly 
teriod  of  uterine  activity  is^swolling  of  the  mucosa,  fatty  ch^ge  in  the 
«11b  and  vessels,  vascular  rupture,  and  hstmorrhf^e.  With  the  blood 
nuch  altered  epithelium  is  thrown  off,  but  not  the  whole  mucosa, 
»  some  believe.  It  is  a  short  time  after  the  cessation  of  the  menses 
lefore  the  mucous  membrane  has  returned  to  its  "  condition  of  rest." 

In  iuquiring  now  Into  the  physiological  relations  of  the  three 
irooesses — the  swelling  of  tho  mucosa,  the  discharge  of  the  ovum, 
nd  the  flow  of  menstrual  blood — Eundrat  insists  strongly  upon  the 
scertained  chronology  of  the  events.  The  first  mentioned  of  the 
hree  is  the  first  in  order  of  time,  and  it  is  almost  certainly  the 
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prcpantion  for  tbe  reception  of  the  ovom.  It  is  mncli  more  impio- 
bablo  that  the  ntenia  during  the  menetnial  flow  is  in  a  conditkm 
ttnitahle  for  this  function — with  a  retrogressive  process  going  on  in 
the  macoBO,  ite  tosboU  raptured,  and  its  anrface  discharging  blood. 
It  is  even  more  improbable  that  the  macosa  in  this  state  of  d^enen- 
tioQ  will  on  the  descent  of  an  ovmn  take  on  a  totally  opposite  procen, 
and  become  highly  developed.  The  type  of  the  impregnated  ntenu  ia 
seen  in  the  active  uterus  when  the  mucosa  is  swollen  and  menBtnn- 
tion  has  not  yet  commenced.  If  the  bleeding  docs  commence,  it  i>i 
sign  that  the  ovum  has  perished,  and  that  the  macosa  is  returning  to 
its  state  of  rcsL  Thus  we  arrive  at  the  higlily  important  codcIdcIihi 
that  a  developing  ovum,  or  growing  embryo,  belongs  not  to  a  men-  ■ 
strual  period  just  past,  but  to  one  just  prevented  by  fecondatirai. 
Lowcnborst  has  already  expressed  this  opinion  &om  a  consideration 
of  the  clinical  aspects  of  menstruation,  and  we  believe  that  the  mellidd 
of  calculating  the  duration  of  pregnancy  suggested  by  the  new  &cU 
is  not  altogether  a  new  one  amoDg  the  gynfecolt^ista  and  practitionen 
of  this  country. 


NOTES  AND  MEMORANDA. 


Browning'!  New  Hicroscop&— This  instrument,  which  was  ei- 
hibited  by  Mr.  Browning,  F.R.A.S.,  at  the  last  suir^  of  tlie  Bojal 
Society,  and  which  is  iUnstrated  in 
the  adjacent  cut,  promises  to  afiUd 
many  advantages  to  the  scientific 
worker.  It  is  really  the  adaptatioD 
of  a  well-known  foreign  plan,  (o 
the  finglisb  microscope.  Variooa 
schemes  have  been  adopted  for  the 
purpose  of  getting  a  satiafactor; 
rotating  stage,  but  save  in  very  ei- 
pensive  instruments  they  have  faiW 
through  imperfection  in  the  woit- 
manship,  so  that,  the  centering  not 
being  perfect,  objects  sometisKS 
almost  travelled  out  of  the  field  <if 
view.  With  the  contrivance  adopted 
in  the  present  instroment  this  ab- 
sence of  centering  is  impossible,  fur 
by  a  special  adaptation,  both  hoAj 
and  st^e  being  one  piece,  they  re- 
volve together.  Hence,  of  conrsc,  the 
object  is  as  contral  in  one  podtioo 
as  another.  There  are,  to  be  son, 
some  slight  diaadvanfaigea,  as,  for 
'  instance,  the  interference  of  the  body 
at  one  point  of  the  circle,  and  the 
disadvantage  of  R  moQoonlar  M  e«Hi>- 
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pared  with  a  binocular  iustmment,  bat  these  are  very  slight  indeed, 
ftnd  wo  think  that  considerable  credit  is  due  to  Mr.  May^l,  who  in- 
duced Mr.  Browning  to  construct  the  iustrnment. 

Wliat  is  the  Cati<ector  T — It  is  simply  an  iuatrnment  for  taking 
sections  of  the  living  skin,  and  ia  likely  to  prove  oscful  to  thoso  who 
ftre  engaged  in  the  study  of  skin  diseases.  It  is  thus  described  by 
Di.  H.  S.  Fnrdon,  in  a  letter  to  the  <  Lancet '  (September  20th).  He 
says,  I  think  it  may  bo  useful  to  call  attention  to  the  little  inHtrument 
known  as  the  cutiecctor,  the  makers  of  which  are  Messrs.  Tiediman 
and  Co.,  New  York,  Tho  cutisoctor  is  an  eitrenioly  handy  and  con- 
venient instrument  for  making /re«A  sections  in  various  skin  affections; 
indeed  it  was  invented  principally  for  this  purpose  by  my  friend  Dr. 
Henry  G.  Piffiird,  of  New  York,  and  whose  description  of  it  appeared 
in  the  '  American  Journal  of  Syphilography  and  Dermatology,'  1K70. 
By  using  either  spray  the  pain  is  very  slight,  and  the  ether  hardens 
the  tissue,  and  allows  us  to  thus  obtain  a  better  section.  Secontly 
Dr.  Pifiard  has  further  improved  the  cutisoctor,  one  of  which  he  was 
hind  enough  to  send  me.  With  it  I  have  made  many  sections  from 
patients  for  microscopic  examination,  there  being  always  a  plentiful 
supply  of  material  at  the  Belfast  Hospital  for  Skin  Diseases,  especially 
(not  to  mention  others)  in  one  case  of  sclerudernm,  which  is  a  rare 
disease,  I  obtained  good  sections  of  diseased  skin.  The  cutiecctor  is 
for  over  Valentin's  knife  or  thin  sections  made  with  a  razor,  in  which 
case  the  preparation  to  bo  examined  with  the  microscope  roquiros  to 
be  first  immersed  in  some  hardening  solution,  usually  of  chromic  acid, 
or  imbedded  in  wai,  before  a  sufficiently  thin  section  can  be  obtained. 
The  little  incision  made  by  the  cutiscctor  heals  at  once,  and  if  it  is 
inclined  to  bloed  I  brush  it  over  with  some  stypic  colloid.  Of  course 
■ny  thickness  of  skin  may  bo  obtained,  as  the  blades  of  tho  instrument 
can  be  closed  or  separated  by  a  screw  as  required. 
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CAtJSB   or   COLOUB    IN   P.    FORMOSDM    IN    DSINQ   THE    OtDliB 

Immbbsion  Objective. 

Tt>  th«  Kdilor  of  the  •Mon.thty  MicruscO}iical  JuuruaL' 

Sni,— Since  I  sent  you  tho  audi  cdleram  partem  letter  (see  last 
number,  pp.  151,  152)  complaining  of  the  want  of  perfect  achromatism 
in  the  immersion  j'.-th  object-glass,  I  have  received  the  enclosed  letter 
from  the  makers,  which  so  fully  and  lucidly  eiplains  tho  cause  of  it,  that 
I  think  it  would  be  a  dereliction  of  duty  to  neglect  its  immediate  publi- 
cation :  more  especially  as  this  is  probably  tho  only  way  in  which  your 
readers  will  obtain  the  information  ;  as  it  is  a  plan  of  Messrs.  Powol] 
and  Lealand  (and  a  most  excellent  one  it  is)  never  to  notice  (publicly) 
any  remarks  npon  their  work  ;  but  to  act  on  the  principle  of  the  pro- 
yerb,  "  Do  well,  and  lot  the  world  talk." 

In  foot,  if  they  were  to  undertake  to  reply  to  all  the  attacks  of 
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oavillers,  they  might  spend  their  whole  time  in  writing ;  and  with  do 
effect  whatever,  except  what  is  expressiyely  called  *^  raising  the  por- 
cupine's qnills,"  for  microscopists,  in  general,  appear  to  belong  to  tlie 
genus  irritahUe.    Bat,  here  is  the  letter. 

"  No.  170,  EusTON  BoAD,  London,  N.W.,  Sept.  30, 1873. 

"  Dear  Sib, — We  can  answer  the  question  contained  in  your  letter 
in  the  last  month's  '  Monthly  Microscopical  Journal,'  respecting  the 
colour  you  see  in  the  P.  formosum  when  using  the  immersion  arrange- 
ment. The  cause  is  the  '  want  of  achromatism  in  the  object-gla^' 
and  the  reason  is  that  the  object-glass  was  not  originally  made  as  an 
immersion  lens.  Having  to  remove  the  achromcUic  combination  and 
substitute  a  single  lens,  ^e  posterior  combinations  are  not  sufficiently 
over  corrected  for  colour  to  allow  that,  consequently  you  have  the  red 
rays  predominate.  In  our  immersion  lenses  now  the  formula  is 
altered,  and  they  are  as  achromatic  as  the  dry.  We  reconunended 
you  to  have  it  done  for  the  reason,  that  you  got  a  longer  focus  and 
enabled  you  to  look  at  your  old  objects,  which  you  could  not  do 
before.  The  only  disadvantage  over  the  present  immersions  is  the 
little  colour ;  it  makes,  as  you  say, '  a  prettier  object,'  but  the  pictme 
is  not  truthful. 

*'  Apologizing  for  troubling  you  with  this, 

"  We  remain,  yours  respectfully, 

"  Powell  and  Lkalakd." 

From  this  we  learn — 

1st.  That  if  we  wish  to  have  a  perfect  immersion  objective,  we  most 
have  it  regularly  constructed,  throughout,  as  an  immersion  one :  but, 

2nd.  If  we  have  one  of  our  old  dry  ones  modified  into  a  tcet  one,  we 
must  submit  to  a  (very  slight)  tint  of  what  the  poet  Milton  calls — 

"  Celestial  rosy  red,  love's  proper  hue  "  ; 

and  which  really  makes,  as  I  have  said,  "  a  prettier  object." 

After  all,  however,  I  hope  to  live  to  see  the  time  when  the  highest 
attainable  perfection  of  object-glasses  shall  be  effected  without  the  aid 
of  water,  or  any  other  fluid ;  for  though  the  mode  may  be  ingenious, 
effective,  and  mathematical,  &c.,  yet  it  is  a  very  unpleasant  one,  to  use  a 
thing  which  will  not  act  (properly)  without  first  having  its  noee  wetted ! 
In  a  future  letter  I  purpose  stating  my  own  notions  of  a  pha 
which,  possibly,  might  be  a  stop  towards  the  attainment  of  this 
object:  meanwhile 

I  remain.  Sir,  yours  very  respectfully, 

H.  U.  Jaksoh. 


The  ScHLEroEN-LiNK  Question. 

To  the  Editor  of  the  ^Monthly  Microscopical  JoumdU 

78,  KiNQ  WnxiAM  Street,  E.G.,  Sept,  11, 187S. 
Sib, — Although  I  naturally  feel  reluctant  to  reply  to  an  assailanty 
who  thinks  fit  to  conceal  his  name,  yet  it  seems  to  me  only  right  to 
call  attontlon  to  his  mode  of  attack. 
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Tho  whole  matter  is  made  to  tarn  on  Schloiden's  meaning,  and  then, 
by  assuming  that  that  distinguished  botanist  refers  only  to  certain 
imimons  in  Link's  plates,  the  question  is  begged  most  effectually. 

In  spite  of  the  contrary  opinion  hold  by  my  nameless  critic,  I 
contend  that  Schloiden  is  only  speaking  of  errors  of  interpretation 
either  as  omissions  or  commissions,  and  as  such,  I  venture  to  think 
that  the  question  possesses  interest  at  the  present  time,  from  the  simi- 
larity of  some  of  Dr.  Bigott's  expressions  to  those  made  use  of  by 
Link. 

I  am,  Sir,  your  obedient  servant, 

B.  Daydon  Jaokson. 


An  Ekbob. 

To  the  Editor  of  the  ^Monthlt/  Microscopical  Jourmil,^ 

Boston,  Sci>t.  11, 1873. 
Sib, — In  copying  the  article  from  the  *  Lens,'  in  September  number, 
p.  148,  you  have  of  course  copied  the  typographical  errors.  If  you 
will  in  the  next  nimiber  ask  your  readers  to  substitute  lens  and  lenses 
for  the  words  "base  "  and  "  bases"  where  they  are  printed  in  the  paper, 
you  will  oblige 

Yours  respectfully, 

Charles  Stoddeb. 


OVEBCOMING   THE  DIFFICULTY   OF   WoRKING   AVITH   ImMERSION 

Lenses. 

To  the  Editor  of  the  *  Monthly  Microscopical  JournnV 

LiVEBrooL,  Sept  18, 1873. 

Sir, — In  this  month's  number  of  your  magazine  Mr.  H.  U.  Janson 
describes  what  has  been  to  him,  and  doubtless  to  many  others,  an  im- 
portant practical  difficulty  in  the  use  of  immersion  objectives.  He 
says : — "  It  is  a  decided  objection  that  the  interposed  drop  of  water 
greatly  prevents  our  judging  of  the  actual  distance  of  the  outer  lens 
from  the  covering  glass"  over  the  object.  Having  hit  upon  a  very 
simple  method  of  overcoming  this  difficulty,  I  will  describe  it.  With 
a  fine  camel's-hair  pencil  put  a  drop  of  clean  water  over  the  lower 
lens  of  the  object-glass,  taking  care  to  see  that  it  adheres.  Screw  it 
gently  on  the  microscope,  and  rack  downwards  until,  on  looking  across 
between  the  slide  and  the  object-glass,  the  drop  of  water  appears 
sufficiently  flattened  out,  and  the  focal  distance  of  the  lens  approxi- 
mated to.  Then  sit  down  to  the  instrument.  Apply  the  left  forefinger 
nail  to  the  upper  edge  of  the  slide,  immediately  in  front  of  the  object- 
glass,  and  raise  it  until  it  is  felt  to  touch.  The  distance  will  appear 
quite  considerable.  Then  take  off  the  finger  from  tho  slide,  and, 
looking  through  the  instrument,  focus  downwards  with  the  fine  ad- 
justment, occasionally  raising  the  slide  as  before  with  the  left  fore- 
finger until  the  object  is  seen  to  come  into  view.     In  this  way,  the 
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right  and  left  forefingers  acting  together,  a  wonderfol  certainty  is 
felt  that  is  verj  pleasant,  even  when  using  the  immersion  ^th.  And 
if  the  covering  glass  be  too  thick  to  focus  through,  this  is  found  out 
at  once.  I  may  add  that  this  iflethod  answers  best  when  the  micro- 
scope  is  considerably  inclined. 

Yours  truly, 

John  Newtos. 


Assistance  to  Miorosoopists  by  Mb.  Wenham. 

To  the  Editor  of  the  *  Monthly  Microscofdcal  Jour/ml,^ 

New  Yobk,  U.S.A^  Sq^.  24, 187a 
Sir, — I  desire,  through  your  valuable  Journal,  to  express  my  thanks 
to  Mr.  Wenham  for  the  assistance  so  kindly  given  to  microscopists  in 
its  pages.  An  amateur  of  humble  pretensions,  and  no  long  experience 
in  microscopic  work,  I  have  derived  the  greatest  advantage  from 
his  instructions.  I  have  recently  finished  a  ^th  objective  upon  his 
formula,  without  which  I  should  never  have  thought  of  attempting 
anything  so  difficult ;  and  the  result,  due  to  no  merit  on  my  part  but 
that  of  closely  and  carefully  following  Mr.  Wenham's  directions,  is  so 
good  as  to  have  greatly  surprised  my  microscopic  friends,  and  to  repay 
me  well  for  my  labour.  Aiid  when  the  fact  is  taken  into  consideration, 
that  this  is  the  first  and  only  objective  I  have  over  even  tried  to  make, 
the  value  to  an  amateur  of  Mr.  Wenham's  instructions  is  sufficiently 
evident. 

I  trust  I  have  said  enough  to  prove  to  Mr.  Wenham  how  well  his 
articles  in  the  Monthly  are  appreciated  in  America.  Perhaps  he  wiU 
permit  me  to  suggest  to  his  consideration,  that  many  of  the  amateurs 
here  have  not  much  money  to  spend  upon  their  favourite  study,  and 
that  in  this  country  the  price  of  objectives  is  very  high.  The  powers 
above  the  ^th  are  difficult  of  execution  and  of  limited  use;  but 
formulas  for  one  or  more  of  the  lower  powers  would  be  gladly  received. 
And  I  should  also  like  much  to  know  how  to  make  an  immersion  front 
to  my  ^th. 

In  saying  this  I  hope  that  Mr.  Wenham  will  not  be  reminded  of 
the  famous  definition  of  gratitude ;  but  will  believe  in  the  sincerity  of 
our  thanks  for  what  he  has  done  for  us,  even  if  he,  from  any  reason, 
declines  to  do  any  more.  y^ 

In  Be  Mb.  Wenham  v.  Db.  Pigott. 

To  the  Editor  of  the  *  Monthly  Microscopical  JoumaL* 

LoHDON,  SepL  16, 1873. 
Sib,— The  last  efiusion  of  Mr.  Wenham,  as  a  Vice-President  of  the 
Boyal  Microscopical  Society,  is  one  which  excites  a  good  deal  of  atten- 
tion. It  is  quite  unnecessary  to  say  that  it  is  either  unfiedr  or  insulting. 
But  a  few  temperate  remarks  may  not  now  be  unaeoeptable.  We  have 
Been  a  controversy  about  the  angle  of  certain  glasses  extend  over  a 
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very  long  period,  in  which,  to  say  the  least  of  it,  after  very  strong  and 
arrogant  language  Mr.  Wenham  has  come  off  second  best.  I  have  no 
doubt  the  generality  of  your  readers  will  think  it  wiser  of  Dr.  Pigott 
to  pursue  his  own  researches,  rather  than  to  answer  insinuations 
against  his  character,  which  might  possibly  be  better  settled  else- 
where ;  at  the  same  time,  the  peculiar  way  in  which  the  subject  has 
been  treated  will  be  best  shown  by  placing  some  of  Mr.  W.'s  state- 
ments within  inverted  commas  for  the  reader's  delectation : — 


"  Dr.  Pigott  has  devised  no  new  method  of  any  utility  for  deciding 
such  errors,  and  that  his  inferences  were  drawn  from  an  erroneous 
interpretation  of  the  structure  of  known  test-objects." 

To  this  it  may  be  replied : — 

Dr.  Pigott  not  only  designed,  but  repeatedly  described,  tests  not 
previously  employed — the  double  star  test,  &c.,  &c. ;  and  has  supplied 
means  of  measuring  with  close  approximation  the  actual  amount  of 
error  produced  in  the  apparent  size  of  small  beads  by  spherical  aber- 
ration of  the  best  glasses. 

Mr.  Wenham  was  invited  to  see  the  various  apparatus  employed, 
and  to  witness  experiments  therewith,  but  declined. 

The  inferences  were  not  drawn,  as  stated,  "from  erroneous  inter- 
pretations of  known  test-objects."  If  Mr.  Wenham  had  chosen  to  see 
the  experiments,  he  would  have  been  aware  that  Dr.  Pigott  did  not 
consider  any  of  the  known  test-objects  capable  of  affording  sufficiently 
accurate  information,  and  he  therefore  set  to  work  to  devise  new  ones 
about  which  there  could  be  no  doubt. 

"  The  colour  test  is  no  new  feature." 

Dr.  Pigott  did  not  claim  any  novelty  in  the  colour  test  as  indicative 
of  good  performance.  Dr.  Goring  nearly  forty  years  ago  preferred 
glasses  rather  under-corrected.  But  it  remained  for  Dr.  Pigott  to  dis- 
cover that  spherical  aberration  at  present,  in  adjustable  glasses,  cannot 
be  destroyed  without  disturbing  the  formerly  so  much  valued  achro- 
matism. And  in  the  August  number  of  this  Journal,  he  for  the  first 
time  has  shown  the  colour  test  may  be  employed  for  indicating  minute 
changes  in  thickness  or  depth  of  focus  so  as  to  determine  planes  of 
position. 

"  The  mere  assertion  that  there  is  a  certain  residuary  aberration  is 
unsatisfactory,  and  seems  to  have  been  raised  from  the  region  of 
phantoms,  and  its  shadow-form  is  the  result  of  a  wrong  interpretation 
of  structure  from  illusory  headings." 

Mr.  Wenham  again  chooses  here  to  ignore  the  fact  that  Dr.  Pigott 
has  indicated  modes  of  measuring  the  amount  of  aberration,  and  Qiat 
his  tests  were  not  confined  to  what  Mr.  Wenham  calls  ''illusory 
headings."  

*'  These  (headings)  Dr.  Pigott  has  great  skill  in  displaying  as  a 
reality,  enhanced  by  drawings  made  by  persons  who  may  be  clever  in 
ordinary  use  of  the  pencil,  but  clumsy  and  inaccurate  in  the  delinea- 
tion of  microscopic  subjects." 

Anyone  desirous  of  truth  would  surely  not  complain  that  when  he 


240  CORRESPOXDENOE. 

exhibited  '*  beads  as  a  reality  "  thej  sbonld  be  drawn  as  such.  The 
beading  has  been  photographed  by  Dr.  Col.  Woodward — does  Mr.  W. 
think  his  work  clumsy  and  inaccurate  ? 

Mr.  W.'s  reiteration  that  there  are  no  beads  in  Podura  scales  is 
still  unsupported  by  any  satisfactory  evidence.  Dr.  Pigott  is  prepared 
to  demonstrate  that  the  glasses  that  foil  to  show  them  are  imperfectly 
corrected,  and  that  in  proportion  as  the  residuary  aberration  is  re- 
moved they  come  out  more  and  more  clearly.  Mr.  Beck's  experiment 
proves  the  existence  of  furrows  on  the  under-surfaco  of  the  scales,  but 
does  not  touch  the  question  of  whether  or  not  there  are  beads  between 
the  two  membranes  of  the  scale. 


"  I  know  not  one  mic^'oscopist  of  any  note  who  has  investigated  the 
stibject  that  believes  in  him  "  (Dr.  Pigott). 

Can  Mr.  Wenham  mention  a  single  microscopist  who  has  seen  Dr. 
Pigott's  experiments  and  will  endorse  Mr.  W.*s  statements  concerning 
them  ?  If  Mr.  Wenham  has  in  these  attacks  unalterably  oonmiitted 
himself  to  the  whole  extent  of  his  knowledge  in  these  difficult  re- 
searches, and  pronounces  thus  authoritatively  Dr.  Pigott  to  be  utterly 
wrong,  so  much  more  credit  will  be  due  to  the  latter  when  his  views 
are  finally  established.  His  recent  researches  on  circular  solar  spectr» 
to  test  definition  opens  the  whole  question  anew  to  those  who  are 
willing  to  search,  rather  than  carp  and  cavil  at  what  they  will  not  or 
have  not  themselves  investigated. 

Fair  Play. 


Ee  Turberville  and  the  'English  MECHANia' 

To  the  Editor  of  the  *  Monthly  Microscopical  JournaV 

Sir, — A  largo  placard  having  been  issued  with  a  recent  number  of 
the  'English  Mechanic,'  in  which  my  name  occupies  a  prominent 
position,  so  that  it  would  seem  to  appear  that  it  was  done  with  my 
own  concurrence,  and  in  which  a  particular  motive  is  attached  to  yon, 
viz,  the  refusal  to  print  Mr.  Turberville's  letters,  "  because  they  were 
favourable  to  Messrs.  Powell  and  Lealand,"  I  hasten  to  repudiate 
all  connection  with,  or  responsibility  for,  this  singular  use  of  my 
name ;  and  I  herewith  attach  a  copy  of  the  letter  addressed  to  the 
Editor  of  the  '  English  Mechanic' 

I  am,  yours  sincerely, 

G.  W.   ROYSTON-PlGOTT. 

"Re  Turberville. 

"  To  the  Editor  of  the  'Englisli  Mechanic' 

"  Sir, — A  large  placard  having  been  circulated  with  your  Journal 
of  September  5th,  1873,  in  which  my  name  prominently  figures,  yon 
will  permit  me,  with  your  usual  courtesy,  to  aver  that  Mr.  Turberville 
has  used  my  name  on  this  placard  without  my  knowledge  or  coas^t, 
and  that  I  protest  against  such  a  liberty.    I  am  under  tho  neoessity 
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of  Urns  writing,  bocanse  it  would  appear  at  first  sight  that  tho  phicard 
was  issued  under  my  special  cognizance  and  approval. 

*'  I  recommended  Mr.  Turberville  to  send  his  views  to  print ;  hut  if 
the  Editor  of  the  '  Microscopical  Journal '  has  refused  to  publish  them, 
that  can  be  no  reason  for  dragging  my  name  before  the  public  by  a 
placard.  There  are,  indeed,  several  very  interesting  points  raised  in 
his  letter;  but  I  cannot  accord  my  unqualified  approval  to  every 
opinion,  nor  in  any  way  be  responsible  for  them,  especially  as  regards 
the  differential  merits  of  the  opticians  named  in  these  remarkable 
letters." 


NiTZSCHIA  CUBVULA. 

To  the  Editor  <^  the  ^Monthly  Microscopical  Journal* 

Sib, — Some  confusion  appears  to  exist  respecting  the  above  species. 

The  form  in  the  "  Typen  Flatten  '*  is  the  Nitzschia  sigma  of  Smith,  the 

N.  sigma  of  Eiitzing  is  Homeocladia  ngmoidea  of  Smith.     The  true 

Nitzschia  cunmla  of  the  latter  author  is  not  a  Nitzschia,  but  a  Suri- 

rella  8,  intermedia  of  Professor  Lewis.  ^         . , 

Yours  truly, 

F.  KiTTON. 


PBOCEEDINGS  OP  SOCIETIES. 


KOYAL    MiCBOSCOPIOAL   SOCIETY. 

King's  Collkgb,  October  1, 1873. 

Charles  Brooke,  Esq.,  F.B.S.,  President,  in  the  chair. 

The  minutes  of  the  preceding  meeting  were  read  and  confirmed. 

A  list  of  donations  received  since  June  4th  was  read,  and  the 
thanks  of  the  meeting  were  voted  to  the  donors. 

The  Secretary  read  a  paper  by  Dr.  Maddoz,  '*  On  an  Organism 
found  in  Fresh-pond  Water."  The  paper  was  illustrated  by  drawings, 
and  will  be  found  printed  at  page  201. 

The  thanks  of  the  Society  were  unanimously  voted  to  Dr.  Maddoz 
for  his  paper. 

The  President  said  that  on  looking  over  the  drawings  which  accom- 
panied the  paper,  he  thought  that  one  of  them  seemed  to  present  very 
strongly  the  characters  of  an  amoeba.  He  also  understood  Dr.  Maddox 
to  state  in  his  paper  that  there  was  no  sign  of  a  nucleus  in  the  speci- 
mens examined,  but  he  thought  that  one  or  two  of  the  drawings  seemed 
to  show  what  looked  very  like  a  nucleus.  He  hoped  they  should  bo 
favoured  with  some  observations  upon  the  subject  from  gentlemen 
present  who  might  have  given  attention  to  the  amoeboid  forms  of  life. 

The  President  announced  that  they  were  favoured  with  another 
paper  from  Mr.  F.  Kitton,  of  Norwich,  describing  some  new  species  of 
Diatomaceie ;  but  as  the  paper  was  merely  descriptive,  and  had  refer- 
ence to  objects  figured,  it  would  be  taken  as  read,  and  would  be  printed 
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in  the  next  nnmber  of  the  Journal.  He  directed  the  attention  of  tlic 
Fellows  to  one  species  of  great  beauty,  which  had  been  named 
Aulncodiscus  mperbus.     The  paper  will  be  found  at  page  205. 

The  thanks  of  the  meeting  were  voted  to  Mr.  Kitton  for  his  com- 
munication. 

The  President  called  upon  Mr.  Wenham  to  say  a  few  words  to 
the  meeting  upon  the  microscopical  effects  produced  upon  glass  by  the 
sand-blast  process,  which  was  exhibited  at  the  recent  meeting  of  the 
British  Association. 

Mr.  F.  H.  Wenham  said  that  before  doing  so  he  should  like  to 
refer  to  a  matter  which  was  under  discussion  at  the  last  meetinj;  of 
the  Society  with  reference  to  the  question  whether  the  "  eye  spot "  in 
Coscinodiscus  could  really  be  the  effect  of  a  perforation.  It  would  no 
doubt  be  remembered  that  the  President  was  of  opinion  that  no  image 
would  be  seen  unless  formed  upon  something  as  a  screen,  and  that  he 
had  himself  undertaken  to  test  the  matter  by  experiment  during  the 
vacation.  He  had  done  so  in  a  variety  of  ways,  and  had  come  to  the 
conclusion  that  a  real  circular  perforation,  either  in  an  opaque  or  semi- 
opaque  body,  was  an  unmistakable  thing. 

The  President  suggested  that  a  dark  spot  might  in  some  cases  be 
produced  by  diffraction. 

Mr.  Wenham  made  the  following  remarks  on  the  appearance  of 
the  American  sand-blast  process  under  the  microscope : — 

The  pattern  shown  on  this  piece  of  glass  was  produced  by  the 
American  "  sand-blast "  process,  in  a  few  seconds.  As  the  appearance 
of  the  "  greyed  "  surface  under  the  microscope  is  quite  distinct  from 
that  of  ordmary  ground  glass,  I  bring  it  before  the  notice  of  this 
Society,  as  the  microscope  gives  us  some  insight  into  the  nu^du^ 
operandi.  It  was  stated  at  the  late  meeting  of  the  British  Association, 
in  the  discussion  that  followed  the  description  of  the  process,  that 
a  large  crystal  of  corundum  was  speedily  perforated  with  ordinary 
sea-sand  and  a  blast  pressure  of  300  lbs.  per  square  inch.  Corundum 
is  several  degrees  beyond  emery  in  hardness,  approaching  near  to  that 
of  diamond.  But  it  was  further  stated  that  under  the  conditions 
named  diamond  itself  speedily  became  worn  away.  At  first  sight  it 
appears  extraordinary  that  the  hardest  known  material  should  quickly 
be  destroyed  by  one  infinitely  softer.  The  microscope  indicates  ihsit 
this  is  caused  by  the  force  and  velocity  of  impact ;  it  is  not  a  grinding 
process  at  all,  but  a  battering  action,  similar  to  that  of  leaden  bullets 
against  a  block  of  granite. 

A  polished  glass  surface  exposed  for  an  instant  to  the  sand-blast 
shows  an  aggregation  of  points  of  impact,  from  which  scales  of  fractured 
glass  have  broken  away  in  an  irregular  radial  direction.  It  appears  as 
if  a  pellet  of  glass  had  been  driven  in  by  the  collision  of  the  sand,  and 
the  wedge-like  action  thus  set  up  had  driven  away  the  surrounding 
glass.  All  these  spots  or  indentations,  when  tested  by  the  polariscope, 
show  a  coloured  halo  round  each,  proving  that  the  glass  surface  is 
under  strain  and  ready  to  yield  to  further  fracture. 

The  action,  therefore,  is  not  so  much  due  to  the  hardness  of  the 
striking  particles  as  the  force  and  velocity  of  impact     This  is  soffi- 
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ciently  great  to  destroy  the  cohesion  of  the  surface  of  the  material 
operated  upon.  The  external  layer  is  carried  against  the  under  stratum, 
and  the  material  is  crushed  and  disintegrated  by  a  portion  of  its  own 
body. 

No  one  would  think  of  attempting  to  make  any  impression  on 
granite  with  a  piece  of  lead  for  a  cutting  tool,  but  leaden  bullets  fired 
fi:om  a  rifle  will  speedily  perforate  a  granite  block,  and  the  flattened 
bullets  will  have  a  hard  coating  of  granite  on  the  contact  side,  tho 
debris  of  the  surface  that  has  been  disintegrated.  This  is  the  action 
on  a  large  scale ;  and  tho  appearance  and  effect  is  the  same  on  glass  on 
such  a  minute  one  that  it  requires  the  microscope  to  demonstrate  it. 

The  President  said  that  there  were  several  specimens  of  the  action 
of  the  sand-blast  nixm  glass  placed  upon  the  table  for  inspection ;  ono 
of  them  had  a  hole  entirely  through  it,  and  upon  another  there  was  the 
perfect  pattern  of  a  bit  of  lace.  These  effects  were  tho  result  of  well- 
known  dynamical  laws,  all  that  was  required  being  hard  resistance  on 
the  part  of  the  body  to  be  affected,  and  a  high  velocity  in  the  moving 
particles.  A  yielding  substance  would  damp  the  force  of  the  concus- 
sion, and  would  not  be  affected ;  just  the  same,  in  fact,  as  in  catching  a 
cricket  ball  its  force  is  destroyed  by  drawing  tho  hands  back ;  and  it 
was  also  well  known  that  a  suspended  silk  handkerchief  would  stop  a 
bullet.  Just  in  the  same  manner  tho  lace,  from  its  yielding  nature, 
X>r(>tected  the  glass,  which  was  acted  upon  in  all  other  parts  by  the 
impact  of  the  rapidly-moving  grains  of  sand. 

Mr.  Peter  Gray  thought  it  might  be  interesting  \o  know  that  the 
process  was  to  be  seen  in  action  every  day  still,  at  the  International 
Exhibition. 

Mr.  Wenham  said  that  a  groat  deal  depended  on  the  pressure  em- 
ployed to  cause  the  blast;  with  the  steam  blower  the  patterns  were 
produced  with  great  rapidity,  but  at  the  soiree,  when  only  hand  power 
was  employed,  hardly  any  effect  was  produced. 

The  President  pointed  out  that  the  effect  produced  depended 
mainly  upon  tho  velocity  of  the  impinging  body;  a  tallow  candle 
might  be  fired  from  a  nfle  with  suflicicut  force  to  perforate  a  deal 
board. 

Mr.  Wenham  said  that  the  harder  the  substance  the  greater  was 
the  pressure  required ;  corundum  needed  a  pressure  of  300  lbs.  to  tho 
square  inch. 

The  President  said  that  this  was  of  course  a  necessary  consequence. 
If  the  force  were  diminished  the  effect  would  proportionately  cease ;  if 
the  candle  were  fired  with  the  tenth  part  of  a  charge,  instead  of  pene- 
trating the  board  it  would  simply  be  squashed  against  it. 

Mr.  Charles  Stewart  exhibited  under  the  microscope  a  beautifully- 
prepared  specimen  of  a  spermatophore  of  the  common  squid  (Ldigo 
vulgaris)^  and  by  means  of  black-board  illustrations  explained  its  struc- 
ture and  functions.  He  also  described  in  the  same  manner  the  general 
arrangement  of  the  generative  organs  of  the  male  cuttle-fish. 

Votes  of  thanks  having  been  passed  to  Mr.  Stewart  and  to  Mr. 
Wenham  for  their  communications,  the  meeting  was  adjourned  to 
November  6th. 
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I. — Further  Besearcliea  into  the  Life  History  of  tlie  Monads. 
By  W.  H.  Daxlinger,  F.R.M.S.,  and  J.  Drysdale,  M.D. 

{Read  before  thf  Royal  Microscopical  Society,  Nov.  5,  1873.) 

Plates  XLI.,  XTJI.,  and  XLIII. 

In  the  further  pursuit  of  our  inquiries  we  have  succeeded  in 
working  out  the  morphological  history  of  three  forms  which  we 
believe  have  been  hitherto  undescribed. 

The  striking  similarity  of  form  and  structure  in  all  the  ex- 
tremely minute  monads  makes  distinction  of  form  almost  impos- 
sible, whilst  the  tendency  of  individuals  to  vary  from  the  type-form 
makes  it  unsafe.  But  physiologically  and  morphologically  the 
recurrent  cycle  of  sequence  is  unerring. 

The  form  to  whicn  the  following  description  appUes,  is  found  in 
vafit  numbers  in  the  putrefying  fluid  resulting  from  the  maceration 
of  any  of  the  Oadidse  ;  but  it  rarely  appears  until  the  maceration 
has  proceeded  for  two  or  three  months,  and  is  always  yielded  most 
freely  by  the  decomposition  of  the  head. 

Its  average  length  is  about  the  ^i/ou^^  ^^  ^^  i^ch.  In  form  it 
is  a  long  oval,  inclined  to  an  egg-shape.  Its  general  form  is  seen 
in  Fig.  6,  PI.  XLI.,  and  Fig.  1,  PL  XLII.  At  one  end,  generally 
the  narrower,  a  sharp  conical  projection  is  found  as  in  6,  Fig.  6, 
PI.  XLI. ;  in  the  majority  of  cases  it  is  curved,  and  from  it  a  fine 
flagellum,  from  one  and  a  naif  times  to  twice  the  length  of  the  body, 
proceeds.  Under  this,  and  at  a  little  distance  from  it,  c.  Fig.  6, 
another  and  longer  flagellum  arises,  and  with  this  the  monad 
anchors  itself  to  the  covering  glass,  and  constantly  springs  back- 
wards and  forwards  by  its  recurrent  coil  and  uncoil,  reminding 
the  observer  of  the  vorticella,  except  that  the  uncoiling  is  as  rapid 
as  the  coiling.  Fig.  1,  PL  XLII.,  shows  the  coiled  condition  at  a, 
the  uncoiled  state  at  c,  while  h  is  intermediate.  It  is  possessed  of 
a  nucleus-like  body,  always  at  the  end  of  the  body  opposite  the 
proboscis,  and  a  few  vacuoles  are  scattered  over  the  sarcode. 

The  commonest  phenomenon  exhibited  by  this  form  is  its 
remarkable  mode  .of  nssion.  The  first  indication  that  it  is  about 
to  proceed  is  given  by  a  slight  constriction  as  at  a.  Fig.  6,  PL  XLI., 

VOL.   X.  ^ 


240  Trannd/iions  of  ih^ 

while  an  additional  globnle  shows  itself  beside  the  nucleus  as  at  g, 
Fig.  1.  The  constriction  gradually  becomes  more  marked,  the 
whole  body  elongates,  and  tlie  nucleus-like  bodies  separate  &om 
each  other  as  in  c,  d,  Fig.  7,  while  at  the  same  time  the  flagellum  d. 
Fig.  6,  appears  to  spUt  as  in  a,  b,  Fig.  7  ;  and  this  continues  until 
the  lesser  "  nucleus  "  is  on  one  side  of  the  constriction  and  the 
primitive  one  is  on  the  other,  as  seen  in  a,  6,  Fig.  8,  meantime  by 
means  not  clearly  made  out,  a  small  cone  of  sarcode  is  pushed  ont 
at  e^  Fig.  7,  which  lengthens  and  shortly  lashes  as  a  flagellum  t. 
Fig.  8,  and  tlie  fission  rapidly  proceeds  as  in  Fig.  9,  where  a  and  h 
liavo  assumed  the  complete  form.  They  now  separate,  the  single 
anchoring  flagellum  (Z,  Fig.  6,  having  completely  divided  as  seen  at 
i\  d,  Figs.  9,  10,  and  immediately  on  separation  each  flagellum  is 
anchored,  and  the  phenomenon  figurea  at  1,  PL  XLlI.,  com- 
mences ;  the  same  cycle  speedily  repeating  itself.  This,  however, 
is  not  tlie  only  method,  for  less  frequently  the  second  beak  makes 
its  appearance  at  the  front,  as  in  a,  (,  PI.  XLIL,  Fig.  2,  and  the 
splitting  is  longitudinnl ;  the  anchoring  flagellum  dividing  as  in 
</,  A,  Fig.  2,  and  the  whole  proceeding  gradually,  as  in  Fig.  3,  c,  rf, 
the  flagellum  spUts  in  exact  proportion  to  the  sarcode  of  the  body 
as  seen  at  i,j\  the  process  of  fission  completing  itself  in  a  manner 
indistinguishable  from  the  former  mode ;  e  and  /,  Fig.  4,  beini]; 
cx>mpleto,  with  perfect  nucleus-like  bodies,  and  tiie  flagella  i,  /, 
dividing  to  the  end,  so  that  each  monad  is  free.  These  modes  of 
fission  may  continue  for  days  without  the  slightest  material  change 
presenting  itself  to  the  most  careful  scrutiny  with  the  highest 
powers ;  the  process  of  fission  occupying  in  each  case  six  or  seven 
minutes. 

But  persistent  and  continuous  observation  extending  over 
many  weeks  enabled  us  to  correlate  apparently  disconnected  pbe 
nomena,  and  thus  to  complete  the  life  cycle. 

For  years  we  had  been  &miliar  with  a  triangular  form  pos- 
sessing four  flagella  swimming  with  tolerable  freedom ;  this  form 
now  frequently  occurred  in  the  field ;  whilst  the  spUtting  of  several 
apparently  nucleated  globular  masses  arrested  our  attention. 

The  aspect  of  one  of  the  latter  is  seen  at  Fig.  1,  PI.  XLIII. 

This  one  was  watched.  The  flagella  a,  6,  were  moving  graoe- 
fally,  but  the  body  was  fixed.  After  some  time,  when  observing 
with  ^  and  No.  3  eye-piece,  a  small  cone  of  sarcode  was  pushed 
out  at  c.  This  was  seen  slowly  to  divide  as  at  d,  c,  Fig.  2, 
and  at  the  same  time  a  diagonal  line  c,  a,  presented  itself  and  the 
two  globules  d,  e,  Fig.  1,  had  taken  up  a  position  on  opposite  sides 
of  this  line,  as  in  2),  a.  Fig.  2.  In  thirty  minutes  this  was  almost 
complete,  as  seen  in  Fig.  3,  beaks  having  formed  apparently  by 
extrusion  of  sarcode,  and  the  two  flageUa  c,  d,  Fig.  3,  beio^ 
nearly   perfect,   and   in  something   less   than   four  minut^  Uiey 
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separated,  and  soon  became. /ree.  Thus  they  were  precisely  the 
forms  we  were  working  at,  but  they  did  not  permanently  attach 
themselves.  ♦ 

Four  of  these  were  on  this  occasion  followed,  and  they  swam 
freely  until  they  came  to  a  large  group  of  the  ordinary  forms  as 
drawn  in  Fig.  (5,  PL  XLL,  and  in  a  very  short  time  two  of  them 
had  fastened  themselves  against  two  of  those,  so  that  the  nuclei 
were  towards  each  other.  One  of  these  was  followed;  and  after 
several  unsuccessful  eflforts,  and  considerable  perseverance,  it  was 
found  that  the  sarcode  of  the  two  bodies  began  to  unite ;  the 
flagella  c  and  d,  Fig.  4,  PL  XLIIL,  working  freely,  and  a  sUght 
oscillating  movement,  accompanied  by  an  occasional  jerk  of  the 
flagella  e,/,  continuing  for  some  time.  The  sarcode  began  now  to 
rapidly  blend,  and  on  the  contact  of  the  nucleus-hke  bodies  g,  li, 
the  union  was  almost  instantaneous,  passing  from  two  globules 
into  one ;  while  the  flagella  e,  /,  became  detached  and  free,  the 
whole  body  now  swam  with  great  ease  as  shown  in  Fig.  5.  It 
began  to  be  roughly  triangular  and  rapidly  increased  in  size,  the 
nucleus  stretching  itself  as  the  body  became  larger  and  more  defi- 
nitely equilateral  as  in  Fig.  6. 

This  was  the  form  we  had  so  frequently  met  with  but  could  not 
explain. 

In  two  hours  it  had  assumed  a  resting  condition,  although  the 
flagella  moved  with  a  graceful  but  sluggish  motion ;  but  there  was 
no  trace  of  either  nucleus  or  granulation ;  Fig.  7.  In  two  hours 
more  the  flagella  had  disappeared  and  there  seemed  to  be  con- 
siderable lateral  distension  as  in  Fig.  8.  The  3^  and  No.  1  eye- 
piece had  been  employed  throughout,  but  No.  3  eye-piece  was  now 
employed ;  and  the  watching  continued  for  three  hours  more,  during 
which  time  no  changes  ensued;  but  after  this,  sudden  wave-like 
amoeboid  movements  were  seen,  convincing  us  that  the  form  was 
still  living ;  and  in  twelve  minutes  afterwards  the  two  upper  apices 
of  the  triangle  lurst  and  there  flowed  out  a  dense  yellowish  glairy 
fluid  which  difiused  itself  rapidly  ;  and  was  after  repeated  examina- 
tions found  to  be  packed  with  the  minutest  dark  granules.  In  a 
few  seconds  afterwards  the  apex  c  also  opened  in  like  manner. 
Fig.  1,  PL  XLL  In  cases  since  observed,  the  whole  of  the  apices 
have  opened  at  once ;  and  in  one  case  only  one  opened,  the  other 
two  remaining  intact. 

From  these  granules,  whose  minuteness  we  cannot  express,  the 
gradual  growth  to  the  parent  forms  was  followed.  Fig.  2  represents 
a  field  chosen  an  hour  after  emission.  Fig.  3  shows  the  same  field 
after  three  hours ;  and  from  this  time  the  growth  is  more  rapid,  so 
that  in  two  hours  more  the  real  forms,  although  small,  present  them- 
selves as  in  Fig.  4,  the  anchoring  flagellum  being  visible,  but  motion- 
less, and  in  some  cases  coiled.     The  beak  also  was  seen  although  its 


248  Transadions  of  Hie 

accompanying  flagellnm  could  not  yet  be  made  out  But  in  four 
hours  from  this  time  the  field  swarmed  with  active  monads,  spring- 
ing like  the  parent  forms  as  seen  at  Fig.  5. 

The  way  in  which  the  flagella  first  appear  in  these  germinal 
forms  we  have  not  discovered :  but  the  proboscis  flagellum  appears 
to  lengthen  by  motion  up  to  a  certain  point ;  and  we  have  satisfied 
ourselves  that  the  proboscis  is  extruded  sarcode,  being  the  earliest 
differentiation  of  the  granule.  The  nucleus  first  appears  as  a  blaok 
speck  and  then  slowly  enlarges. 

It  remained  then  for  us  to  discover  the  relation  between  the 
form  1,  PL  XLIIL,  and  the  ordinary  form,  Fig.  6,  PL  XLI. 

We  did  this  by  constantlv  watching  the  behaviour  of  the  forms 
we  had  seen  germinally  develop. 

In  the  vast  majority  of  cases  nothing  but  the  fission  first  de- 
scribed and  figured  in  PI.  XLI.  was  seen,  and  it  would  appear  that 
in  the  "  growing  cell "  at  least,  that  this  process  is  exhaustive,  con- 
tinuing only  in  vigour  for  a  certain  time,  and  then  becoming 
weaker,  and  at  last  ending  in  death. 

But  amongst  the  mass  of  anchored  forms  some  few  were  seen 
(much  larger  than  the  others)  which  occasionally  detached  them- 
selves and  swam  slowly,  the  trailing  flagellum  flowing  gracefoUy 
behind ;  as  shown  in  Fig.  5,  PL  XLII.  It  was  watched  with  ^V  ^^ 
No.  2  eye-piece.  In  the  course  of  an  hour  it  became  still ;  but  boih 
its  flagella  were  free.  An  amoeboid  condition  supervened,  causing 
the  whole  substance  of  the  sarcode  to  bu  puhihed  out  to  a  and  h, 
Fig.  6,  while  a  large  disk  c  is  constantly  present  in  this  stage,  and 
exhibits  an  opening  and  shutting  motion  like  that  of  the  eye-lid, 
opening  at  eitner  hand  from  a  median  line  and  snapping  with  great 
force.  In  the  course  of  three  hours  it  had  passed  from  an  oblong 
into  a  rough  lozenge-shape,  and  from  that  to  a  disk,  the  flagella  being 
still  ^attached  and  waving.  Fig.  7.  The  vacuoles  d,  e,  gradually 
condensed  into  a  dark  globule,  and  a  small  cone  of  sarcode  was 
pushed  out  at  c,  while  a  line  from  a  to  (  became  shortly  visible. 
What  followed  this  was  simply  a  repetition  of  what  is  recorded  on 
a  preceding  page,  and  is  drawn  in  Figs.  1  to  8,  PL  XLIII.,  and 
Fig.  1,  PL  XLI. 

We  had  thus  gathered  up  the  threads  and  completed  the  life 
history.  The  usual  method  of  multiplication  is  by  fission,  which 
goes  on  apparently  to  exhaustion.  Amongst  enormous  numb^s 
there  are  a  few  distinguished  from  the  others  by  a  shght  increase  in 
size  and  the  power  to  swim  freely.  These  become  still ; — for  a  time 
amoeboid — then  round ;  a  small  cone  of  sarcode  shoots  out,  dividing 
and  increasing  into  another  pair  of  flagella.  The  disk  spUts— each 
side  becomes  possessed  of  a  nuclear  body,  and  two  weU-formed 
monads  are  set  free.  These  swim  fireely  until  they  attach  them- 
selves to  an  ordinary  form  that  has  just  completed  fiasioii,  so  that 
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the  nuclei  are  approximate.  Sarcode  and  nuclei  melt  into  each 
otlier ;  the  form  twcomes  firee-swimming  and  trianf^nlar  in  shape — 
rests — loses  its  flagella ;  becomes  clear  and  distended :  then  bnrsts 
at  the  angles,  pouring  ont  indescribably  minute  granules,  &can 
which  myriads  of  new  forms  arise  and  repeat  the  cyae. 

We  have  not  burdened  the  reader  with  our  failures  and  disap- 
pointments, but  have  simply  tabulated  results. 

We  have  made  ciireful  researches  on  the  effects  of  temperature 
on  the  adnlta  and  the  germs  respectively ;  we  think  the  results  of 
considerable  interest :  but  we  can  best  give  them  when  we  have 
deecribed  the  other  forms,  giving  the  resiuts  together. 
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II. — Some  Bemarks  on  tlie  Art  of  Photoffraphing  Mierosoopie 
Objects.  By  Alfred  Sanders,  M.B.C.S.,  F.L.S.,  and  F.B.M&, 
Lecturer  on  Comparative  Anatomy  at  the  London  Hospitil 
Medical  College. 

(Read  he/ore  the  Hotal  Micbo8cx>pical  Society,  Nov.  5,  1873.) 

It  has  often  struck  me  as  a  cririoas  fact  that  the  process  of  taking 
microscopic  photographs  has  receiyed  so  little  attention  from 
working  anatomists.  I  think  the  solution  of  this  enigma  is  to  be 
fonnd  in  the  immense  amount  of  apparatus  which  is  supposed  to 
be  required ;  to  look  at  Moitessier*s  *  book,  or,  worse  stul,  at  the 
paper  by  Dr.  Berthold  Benecke,  in  Max  Schultze's  *  Archiy  *  t— 
to  contemplate  the  paraphernalia  there  set  forth,  the  condensers, 
achromatic  and  non-achromatic,  the  plate  of  ground  glass^  and  the 
long  array  of  apparatus,  is  enough  to  deter  anyone  whose  time  is  fully 
occupied  from  attempting  the  art.  Other  writers  seem  to  require 
the  whole  force  of  a  government  establishment,  a  large  darkened 
room,  and  a  hehostat ;  they  speak  of  employing  a  practical  photo- 
grapher one  or  two  evenings  a  month  to  nelp  them  to  reproduce  all 
the  more  interesting  of  the  month  s  observations,  forgetting  appa- 
rently that  it  might  be  necessary  to  copy  fresh  objects  which  would 
not  keep  until  the  photographer  happened  to  be  disengaged.  I  have 
found  it  possible  U>  dispense  with  most  of  this  apparatus,  and  to  do 
the  work  with  a  microscope,  an  ordinary  camera,  and  a  deal  or 
mahogany  board. 

In  the  succeeding  remarks  I  do  not  think  that  I  have  anything 
absolutely  new  to  give ;  yet  there  are  many  little  processes,  and  if 
I  may  use  the  term  "  wrinkles,"  which  would  have  saved  me  a 
world  of  trouble  if  I  had  been  acquainted  with  them  formeriy, 
and  which  I  hope  will  be  of  corresponding  service  to  others  who 
may  be  desirous  of  acquiring  skill  m  the  art ;  they  are  not  to  be 
found  in  books,  and  I  have  had  to  learn  them  by  sheer  experience. 
My  apparatus  is  very  simple;  it  consists  of  a  mahogany  board 
four  feet  in  length  and  ten  inches  in  width,  which  is  made  to 
double  up  in  the  centre  for  convenience  in  travelling;  there  is 
a  sUt  running  longitudinally  from  near  one  end  to  within  three 
inches  of  the  other ;  at  the  extremity  three  screws  are  arranged  so 
as  to  fix  down  the  microscope  square  to  the  board ;  taking  an  ordi- 
nary bellows  camera,  I  have  had  the  frame  which  carries  the  lens 
separated  from  that  which  carries  the  focussing  glass,  and  fitted  to 
a  foot  which  can  be  fiEtstened  at  any  part  of  the  board  by  means  of 
a  screw  passing  through  the  sUt;  the  focussing  frame  has  been 
treated  in  the  same  manner ;  the  two  parts  were  then  connected  by 

*  T.a  photogrraphie  appliquee  aux  recberolies  micrographiqaea. 
t  DiUtei  Band  enies  Heft,  1867. 
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a  treble  fold  of  black  calico  long  enough  to  reach  from  odo  end  of 
the  board  to  the  other ;  this  caUco  bog  is  kept  apart  by  two  rows  of 
rings  which  ran  along  a  couple  of  brass  rods  attached  one  to  each 
npper  angle  of  the  focasEiing  frame ;  the  whole  is  so  arranged  tiiat 
the  picture  from  the  object  under  the  microscope  falls  on  the  centre 
of  the  focuBsing  glass,  which  is  made  by  pouring  a  very  thin  solution 
of  starch  over  a  piece  of  pateut  plate,  and  allowing  it  to  dry  sponta- 
neously in  a  horizontal  position.  When  the  apparatus  is  required 
for  use  it  is  placed  on  a  table,  the  microscope  is  fixed  in  its  proper 
position ;  the  body  being  arranged  horizontally  is  pushed  tluvugfa 
the  opening  for  the  lens  in  the  front  frame,  and  is  Borrounded  by 
black  velvet,  so  as  to  make  the  aperture  impervious  to  light.  The 
focosaing  frame  is  fixed  at  any  point  on  the  board  according  to  the 
tnagnifying  power  required ;  the  fine  adjustmeut  is  moved  by  means 
of  a  rod  attached  to  the  side  of  the  boud,  the  further  extremity  of 
which  carries  a  small  grooved  wheel  which  moves  the  fine  adjust- 
ment by  means  of  an  elastic  band.  The  only  other  piece  of  appa- 
ratus required  is  a  email  glass  cell  filled  wiUi  a  solution  of  alum, 
which  cuts  oS  the  heat  rays  of  the  sun  without  in  the  least  dimi- 
nishing the  hght.  The  eye-piece  is  always  tsken  away  &om  the 
microscope,  as  its  presence  diminishes  the  hght  and  the  definition, 
the  increase  in  size  of  the  image  being  obtained  by  a  method  of 
enlargement  to  be  mentioned  presently.  With  the  above  arrange- 
ment the  ^th  object-glass  gives  a  magnifying  power  of  350 
diameters.  The  advantage  of  employing  the  microscope  itself 
instead  of  having  the  object-glass  fixed  to  a  special  frame,  as  some 
recommend,  is  obvious,  for  if  anything  occurs  in  one's  researches  a 
copy  of  which  it  would  be  advantAgeons  to  keep,  it  can  be  photo- 
graphed at  once  (provided  the  sun  shines),  with  less  difGcnlty  than 
by  naing  the  camera  lucida.  There  is  a  good  deal  of  trouble  atten- 
dant on  getting  the  focus  properly ;  with  the  jth  or  Jth  and  higher 
powers  the  image  looks  scarcely  more  defined  on  the  focussing  glass 
when  it  is  in  focus  than  when  it  is  just  out  of  it ;  a  magiiifying  glass 
must  be  used,  a  watchniaker's  lens,  or  an  ordinary  doublet  does 
very  well.  When  the  object-glass  is  just  within  focus  there  is  to  he 
observed  round  the  external  edge  of  the  subject  to  be  photographed 
a  border  of  wliite  light ;  as  the  object-glass  is  being  moved  away, 
this  border  diminishes  iu  width,  and  just  as  it  get«  out  of  focus 
the  bright  border  suddenly  changes  to  a  dark  one ;  the  moment 
must  be  seized  when  this  bright  border  is  on  the  point  of  dis- 
appearing and  before  the  dark  edge  is  seen ;  at  this  pomt  the  object 
is  exactly  in  focus.  To  get  the  best  effect  the  adjustment  for 
covered  objects  must  be  screwed  down,  and  the  thiimeet  posrable 
covering   glass  (0  005  inch  and  less  in  thickness)  must  oe  em- 

Eloyed.    If  this  is  not  done,  concentric  lines,  called  interference 
nes,  are  apt  to  surround   the  subject,   spoiling  the  effect  and 
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damaging  the  native.     I  have  found  that  no  other  light  aosw^s 
80  well  as  sunlight  for  microscopic  photographs ;  artificial  l^ht 
is   a  delusion,  with  perhaps  the  exception   of  the  electric  light, 
but  the  trouble  and  expense  of  this  precludes  its  employment  in 
a  priyate  house,  for  at  least  fifty  cells  would  be  required.     Mag- 
nesiimi  ribbon    gives  an   impression,   but   I  have   always  found 
it  impossible   to   get    a   good  focus;    perhaps    if    it    could    be 
arranged   so  as  to  give  a  steadier   light  it    might  answer;   Dr. 
Woodward  appears  to  have  succeeded  with  it.     As  before  men- 
tioned, condensers,  ground  glass,  &c.,  are   unnecessary,  at  least 
for   the  ^-inch  and  lower  powers;   the  ordinary  concave  minor 
attached  to  every  microscope  being  all  that  is  requisite ;  but  even 
with  the  lowest  power  this  mirror  should  be  used,  as  with  the  fiat 
one  the  image  of  the  spots  of  dust  and  other  extraneous  objects 
comes  out  with  painful  distinctness.     If  the  object  to  be  copied  is 
an  ordinary  microscopic  preparation,  no  especial  precautions  are 
necessary ;  but  in  cases  where  fresh  tissue  examined  in  fluid  is  the 
subject,  it  is  better  to  paint  the  edge  of  the  thin  glass  cover  tempo- 
rarily with  gold  size  to  prevent  evaporation ;  this  is  easily  rubbed 
ofi*  after  use.     If  the  subject  is  not  very  pervious  to  light,  a  good 
plan  is  to  paint  the  surface  of  the  slide  round  it  with  Indian  ink,  in 
met,  to  stop  out  all  light  except  that  which  passes  through  the 
object.   Hitnerto  I  have  spoken  only  of  taking  tne  negative ;  I  now 
come  to  the  consideration  of  the  best  way  of  printing.     It  is  gene- 
rally remarked  that  the  former  may  have  all  the  fin^  definition 
that  can  be  desired,  but  that  in  the  latter  the  greater  part  of  this 
distinctness  is  lost.     Now  by  the  process  which  I  am  about  to 
describe,  prints  can  be  obtained  absolutely  equal  in  point  of  defini- 
tion with  the  negatives,  and  three  or  four  times  tneir  size;  for 
instance,  if  a  negative  has  been  taken  by  the  jth  objective,  doubling 
it  will  show  all  that  is  seen  (being  in  focus)  by  that  glass  with  the 
A  eye-piece ;  trebling  its  size  will  show  the  same  as  with  B  eye- 
piece, and  so  on ;  but  if  the  negative  has  been  taken  by  the  1^-in^ 
objective,  magnifying  it  six  times  will  not  make  it  show  what  is  to 
be. seen  by  the  §rds  objective,  so  that  by  this  process  one  cannot 
substitute  a  lower  for  a  higher  objective,  but  simply  compenaate  for 
the  absence  of  the  different  eye-pieces  in  taking  tne  n^ative.    The 
method  consists  simply  in  printing  on  a  collodion  film  instead  of  on 
paper.     Moitessier  is  the  only  writer  on  microscopic  photography, 
that  I  am  aware  of,  who  mentions  it.     The  same  apparatus  is  used 
for  printing  in  this  manner  as  for  the  preceding  process;   tiie 
microscope   being  removed,  a  short  focus  photographic  1^  is 
screwed  into  its  place;  the  firont  frame  is  then  fixed  at  sndi  a 
distance  from  the  focussing  frame  as  to  give  a  magnifying  power  of 
say  three  diameters.     Now  another  piece  of  apparatus  comes  into 
use ;  this  is  a  wooden  frame  to  carry  the  negative ;  it  works  in  a 
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groove  in  a  block  of  wood  of  aneh  a  size  as  to  make  the  central 
point  of  the  negative  coincide  with  the  central  point  of  the  lens ; 
the  frame  for  the  negative  is  kept  in  jjIilcc  by  a  spring,  and  the 
block  can  be  screwecl  down  at  any  point  of  the  slit  before  men- 
tionod.  The  space  between  the  motive  and  front  of  the  camera 
flbonld  be  covered  with  a  focusf^ing  cloth,  so  that  no  light  should 
enter  the  lens  except  through  the  negative.  To  prevent  the  print 
being  reversed,  it  is  nect'Ssary  tu  fake  the  impression  through  the 
back  of  the  plate.  The  ap^xtratus  being  profierly  arranged,  the 
whole  is  turned  at  an  angle  towiirds  the  sky  so  as  to  be  clear  of 
trees  or  other  obstructions  near  the  horizon ;  direct  sunlight  is  not 
reqnired,  and  inJeod  is  detrimental  to  this  part  of  the  process, 
although  Moiteasier  recommends  a  complicated  system  of  con- 
densers; but  these  are  superfluous  when  the  enlargement  required 
is  80  small.  There  are  several  precautions  to  bo  used  in  preparing 
the  plate  to  receive  the  image  ;  m  the  first  i)lace,  the  collodion  must 
not  he  too  thick,  for,  if  so,  it  has  two  disftd vantages, — the  whites  of 
the  image  are  sure  to  have  a  yellowish  tinge,  and  the  him  is  apt  to 
slip  off  either  in  the  nitrate  bath  or  during  the  subsequent  opera- 
tions, BO  that  it  is  better  to  aiid  a  small  quantity  of  ether  (3  j  to  J  j). 
Iq  the  next  place,  previously  to  pouring  on  the  collodion,  the  plate 
mnst  be  rubbed  over  by  means  of  a  bit  of  rag,  with  wax  dissolved 
in  ether ;  care  must  he  taken  not  to  apply  too  mnch,  for  in  that 
case  it  forms  reticulated  markings  on  the  film ;  nor  too  little,  or 
else  the  collodion  will  not  come  olf  the  glass  in  the  succeeding  parts 
of  the  operation.  The  glass  plate  must  be  coated  as  thickly  as 
possible  with  the  thinned  collodion,  as  it  will  then  come  off  more 
easily.  Having  taken  the  image  of  the  negative  and  developed  it 
in  the  usual  manner  (I  find  the  gelatine  iron  developer  answers 
extremely  well  for  this  process),  the  next  step  is  the  toning;  this 
is  best  accomplitlied  by  means  of  chloride  of  gold,  which  gives  a 
good  black;  platinum  is,  I  think,  not  quite  so  good;  other  sub- 
stances  may  be  used,  but  they  do  not  answer  so  wi'll ;  uranium 
mves  an  ugly  reddish-brown  colour ;  bichloride  of  mercury,  with 
the  subsequent  addition  of  very  weak  solution  of  bypoeulpliite  of 
soda  (gr.  1  to  5j  water),  gives  a  good  colour,  but  is  excessively 
troublesume  to  use,  as  the  mercury  makes  the  film  very  rotten ;  so 
gold,  although  expensive,  is  the  b^t ;  gr.  1  to  3  j  of  water  is  poured 
over  the  collodion  positive  until  the  black  colour  is  seen  through 
the  back  of  the  plate  when  held  over  a  dark  material,  such  as 
velvet.  It  does  not  do  to  hold  it  up  to  the  light,  for  then 
the  print  may  look  toned  when  it  is  not  so.  When  the  above 
quantity  will  not  tone  any  longer  some  more  gold  must  be  added, 
but  the  remainder  need  not  be  thrown  away,  as  it  keeps  well 
and  will  do  again  another  time.  The  effect  of  this  proceed 
may  bo  varied  according  to  the  sabjcct ;  if  the  plate  is  exposes 
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only  j^  lon^  enough  to  ^t  an  image  so  that  a  prolonged  develop- 
ment is  required,  the  reemting  print  will  he  of  a  fine  rack  ookMir; 
hat  if  a  very  long  exposure  is  given,  and  the  development  anne- 
spondingly  shortened,  the  print  is  softer  and  has  the  colour  of  a 
lead-pencil  drawing,  which  is  hotter  for  microscopic  objects.  The 
positive  having  he^  washed  and  toned,  the  next  step  is  to  apply  to 
its  sur£Bu»  a  piece  of  paper  which  has  previously  been  coated  with  a 
layer  of  gelatine,  about  gr.  xxv.  gelatme  to  ^  j  of  water,  to  which 
about  five  drops  of  glycerine  and  a  trace  of  chrome  alum  has  been 
added.  The  best  way  to  effect  this  transference  of  the  film  is  to 
lay  the  plate  in  a  dish  of  clean  water,  not  necessarily  distilled;  a 
piece  of  the  prepared  paper  is  soaked  in  the  water  until  thoroughly 
wet  and  then  appUed  to  the  face  of  the  positive  beneath  the  surboe; 
the  latter  is  then  lifted  out  of  the  water  with  the  paper  on  it ;  thk 
prevents  all  air-bubbles  getting  between  the  two,  but  if  any  shooU 
chance  to  find  an  entrance  they  must  be  gently  pressed  out  The 
plate  having  been  allowed  to  get  dry,  is  again  soaked  in  water  fi)r  a 
few  hours,  when  the  paper  may  be  lifted  off  with  the  collodion  film 
attached.  Very  often  the  film  will  come  off  without  previous  drying, 
but  it  is  safer  to  do  so ;  if  it  comes  off  when  it  is  dry,  as  it  some- 
times will,  we  have  a  print  with  a  highly  polished  surbce,  which  » 
no  doubt  very  pretty  but  not  so  good  in  an  artistic  point  of  view. 
If  the  above  directions  should  be  faithfully  followed,  a  print  giving 
all  the  details  of  the  ori^nal  native,  and  magnified  three  diameten, 
will  be  the  result.  I  will  conclude  this  paper  with  an  account  of  a 
mode  of  transferring  negatives  whereby  they  can  be  carried  about  bj 
dozens  as  easily  as  so  many  sheets  of  tissue-paper,  and  by  whidi 
means  the  glass  plates  can  be  used  over  and  over  again  for  an  indefi- 
nite length  of  time,  until  they  get  so  much  scratched  as  to  be 
worthless.  They  can  be  cleaned  between  each  time  of  being  used, 
by  a  strong  solution  of  washing-soda ;  they  should  be  allowed  to 
soak  in  this  for  at  least  a  week.  The  fluid  which  forms  the  tisBoe, 
which  I  beUeve  was  first  recommended  by  Mr.  Walter  Woodbury, 
is  made  as  follows : — 12  gr.  of  pyroxyline  is  dissolved  in  each  ounce 
of  a  mixture  of  equal  parts  of  ether  and  alcohol  and  25  drops  of 
castor  oil  subsequently  added;  the  proportions  must  be  properlj 
arranged  within  certain  limits ;  if  too  much  castor  oil  is  aadea  the 
resulting  film  will  be  sticky  and  soft,  if  too  little  it  will  easily  breaL 
To  use  tnis  fluid  it  is  necessary  to  prepare  the  negative  befordband, 
by  pouring  over  it,  after  it  has  been  sufficiently  washed,  a  very  weak 
solution  of  gum,  one  part  of  ordinary  office  gum  to  five  or  six  parts 
of  water;  this  must  be  done  twice.  If  too  strong  a  solution  is 
applied  the  film  will  crack  in  all  directions;  if  not  enough  the 
image  will  be  dissolved.  When  the  negative  is  drv  it  is  carefully 
placed  in  a  horizontal  position,  by  means  of  a  levelling  stand,  and 
the  Uquid  ia  ^ucod  over  it ;  this  must  be  done  with  great  circom- 
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[ion  or  otherwise  air-bnbbles  are  apt  to  form  in  the  tissue.  It  is 
to  use  a  long-necked  bottle  and  to  hold  the  month  close  to  the 
4iye  so  that  none  of  it  shall  drop  ont  but  shall  flow  gradually. 

tendency  to  air-bubbles  is  shown,  the  solution  had  better  be 
ued  with  ether ;  a  yery  small  quantity  of  Canada  balsam  added 

diminishes  the  tendency  to  this  defect,  but  causes  reticulations 
le  film,  which,  however,  do  not  show  in  the  print  At  first  the 
becomes  of  an  opaque  white  colour,  but  it  clears  after  a  time  and 
mes  quite  transparent ;  the  plate  is  then  put  into  water  and  after 
IT  hours  the  tissue  will  come  off  easily,  bringing  the  negative  with 
[t  is  not  necessary  in  this  part  of  the  process  to  rub  the  plate  with 
,  previously  to  taking  the  negative.  The  convenience  of  this 
le  beyond  the  facility  of  carriage  is,  that  if  one  has  two  or  three 
itives  of  different  examples  of  the  same  kind  of.  cells  for  instance, 
'  can  be  printed  together  by  simply  cutting  them  out  of  each 
sticking  them  on  to  a  sheet  of  the  tissue  by  means  of  gum,  when 
int  of  the  whole  can  be  taken,  and  if  the  negatives  are  of  dif- 
it  densities,  the  weaker  ones  can  be  covered  over  for  a  part  of 
time  of  exposure.  It  is  often  necessary  to  paint  out  the  back- 
md  of  a  negative  for  this  purpose ;  nothing  is  better  than  Bate's 
k  varnish ;  this  works  very  well  with  turpentine,  and  should  be 
led  under  a  simple  microscope  of  considerable  power,  or  by  the 
pound  microscope  with  the  erector,  so  as  to  get  the  edge  tho- 
^hly  smooth.  I  hope  in  the  preceding  remarks  that  I  have  done 
ething  towards  simplifying  the  process  under  consideration,  a 
'.ess  which  although  I  imagine  not  destined  to  supersede  the 
3il,  yet  has  such  great  advantage  that  it  ought  to  be  encou- 
k1.  Its  advantage  may  be  summed  up  in  one  word  of  great  im- 
ance  to  scientific  men,  who  are  or  ought  to  be  searchers  after 
h, — that  one  word  is  accuracy ;  whatever  is  in  focus  on  the  shde 

reappear  in  the  negative.  On  the  other  hand  its  disadvantages 
twofold ;  one  which  appears  insuperable  is  that  it  only  shows 
cts  in  one  plane,  the  other  is  that  sunshine  is  necessary.  This 
i  climate  like  ours  is  very  serious,  but  it  may  be  overcome  by 
6nce  and  waiting  for  a  fine  day;  nevertheless  it  is  sufficiently 
roking  to  have  one's  work  interrupted  bv  a  sudden  overclouding 
he  sky.  Whoever  will  invent  a  steady  light  of  great  actinic 
er,  which  shall  be  inexpensive,  not  requiring  quarts  of  acid  or  a 
11  steam-engine,  will  confer  a  benefit  on  the  science  of  anatomy. 
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{A  RtTply  to  Col.  Dr.  Woodward.) 

By  F.  H.  WenhAm,  Vice-President  E.M.S. 

My  best  thanks  are  due  to  Col.  Woodward  for  the  handsome  war 
in  which  he  acknowledges  in  the  Jonmal  of  last  month  any  sernces 
of  mine  for  the  improvement  of  the  microscopa  I  can  assure  him 
that  it  is  a  real  pleasure  to  discuss  a  subject  with  one  who  writes 
with  such  ability  and  candour,  even  when  we  must  necessarily 
differ  in  our  views.  I  desire  the  result  sought  for  without  prejn- 
dice,  and  will  test  it  by  practice  as  soon  as  the  conditions  are  satis- 
factorily  determined. 

This  interminable  aperture  question  commenced  three  yean 
ago,  and  anyone  taking  the  trouble  to  track  back  (I  cannot  now 
find  time)  will  see  that  it  began  by  my  controverting  a  statement 
that  there  was  no  loss  of  aperture  by  mimersing  the  front  of  the 
objective  in  fluid  media.  It  is  needless  to  review  the  particulars  of 
my  position,  which  is  now  practically  acknowledged  in  that  respect. 

After  a  period  of  quiescence  the  controversy  has  now  opened 
again,  and.  Col.  Woodward  s  letter  requiring  notice,  I  have  again 
to  reply.  He  first  naively  says  that  after  some  hints  given,  he 
sincerely  honed  that  I  would  have  come  to  the  same  condosion 
that  he  has  done.  For  this  I  do  not  blame  him,  having  a  weakness 
this  way  myself. 

I  cannot  think  that  I  have  anywhere  stated  distinctly  that  it 
was  not  possible  to  construct  an  object-glass  with  an  immersed  angle 
exceeding  82^ ;  for  I  wrote  on  this  subject  near  twenty  years  ago, 
demonstrating  the  loss,  and  actually  constructed  and  described  a 
combination  that  gave  the  full  aperture  with  improved  definition; 
it  is  therefore  futile  to  bring  this  against  me,  as  I  at  once  concede 
the  full  aperture  on  an  immersion  system  specially  designed  for  the 
purpose,  as  that  was.  The  front  lens  may  act  either  positively  or 
negatively,  or  be  neutral,  according  to  its  position. 

Col.  Woodward  now  proposes  to  show  that  there  is  "  no  theore- 
tical diflSculty  *  in  obtaining  a  balsam  aperture  of  100®,  and  kindly 
tenders  for  enlightenment  a  diagram  to  make  the  way  clear,  ix 
which  I  thank  him,  and  having  taken  it  into  consideration,  let 
me  first  apply  a  sentence  that  he  has  made  handy  for  me,  thus: 
"This  question  I  respectfully  submit  to  my  friend  Col.  Wood- 
ward is  not  one  that  can  be  decided  a  priori  by  considerations 
of  optical  law.  The  devices  of  ingenious  workmen  are  generally 
kept  secret**  The  truth  of  the  first  part  of  this  statement  I  will 
take  upon  Col.  Woodward's  own  diagram.  In  the  last  particular 
he  labours  under  a  disadvantage,  perhaps,  not  shared  by  myself; 
for.  should  I  venture  to  demonstrate  a  principle,  I  will  give  the 
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exact  dimensions,  with  the  optical  conditions  npon  which  it  has 
been  carried  out  practically ;  for  unless  this  is  cone,  discussion  on 
the  points  involv^  is  excluded.  I'he  &cts  obeerved  may  do  credit 
to  the  ingenuity  of  the  optician  who  professes  to  have  accomplished 
the  feat ;  but  the  rest  is  utter  darkness,  as  far  as  any  contribution 
to  the  science  of  optics  is  concerned. 

In  speaking  of  CoL  Woodward's  diagram,  I  need  not  weary  my 
readers  with  indices  of  refraction,  and  angles  innumerable,  but  will 
take  the  outside  focal  point  F  to  be  a  correct  one,  that  will  even- 
tually cause  the  sUght  convergence  from  the  back  of  the  series 
requisite  to  bring  all  the  rays  to.  the  long  conjugate  focus  at  the 
eye-piece,  in  order  to  form  an  image  there.  To  prove  his  position, 
tx)L  Woodward  assumes  another  nearer  focus  F'  with  the  same 
Dbjective,  and  with  the  ray  actually  emergent  from  the  same  point 
it  the  posterior  of  the  front  lens,  in  order  to  show  how  the  greater 
mgle  can  be  obtained.  But  in  this  case,  if  F  is  considered  right, 
P  must  be  wrong.  The  first  position  forms  a  posterior  focus — the 
second  does  not,  for  the  rays  will  be  so  divergent  that  they  will  be 
lispersed,  and  not  collected  at  all,  so  no  image  can  be  formed. 

Let  us  extend  Col.  Woodward's  demonstration,  and  consider  all 
3oints  from  F  up  to  the  surface  of  front  lens  when  in  balsam.  As 
jTOU  approach  nearer,  a  ray  is  still  transmitted  (up  to  180*^  if  you 
3lease).  Where  they  will  all  go  to  scarcely  requires  consideration. 
Fhe  practicable  limit  Col.  Woodwj^  has  yet  to  demonstrate,  for 
;he  present  diagram  is  inadequate  to  prove  his  position.  Can  he 
ihow  us  the  passage  of  the  rays  through  one  of  the  object-glasses 
inch  as  he  aavocates  in  a  diagram  of  correctly  enlarged  dimensions  ? 
[  shall  then  have  tangible  material  before  me,  and  will  enter  upon 
ihe  consideration  with  enthusiasm.  If  this  is  not  in  his  power,  I 
nay,  perhaps,  help  the  inquiry  by  another  question.  In  tne  exter- 
lal  angle  that  he  has  given  from  outer  focus  F  the  incidence  on 
rent  surfiEkce  is  within  41°,  or  the  limits  of  the  total  internal  re- 
lexion  that  must  confine  the  emergent  or  internal  angle  to 'within 
32^.  That  this  inner  angle  in  the  body  of  the  front  of  a  dry  lens 
*4innot  he  eoBceeded  will,  I  think,  not  be  disputed  by  anyone  at  all 
^nversant  with  optics.  Now,  rays  making  the  inner  angle  that  he 
las  shown  from  focus  F',  having  a  more  oblique  incidence  in  the 
naterial  of  a  dry  lens,  will  be  totally  reflected  back  into  the  body 
>f  the  glass,  renieriDg  Bnch  an  angle  impossible  in  this  case.  ;rheri- 
bre,  as  total  reflexion  must  limit  the  internal  angle  to  within  8 1°, 
ike  a  circular  stop,  I  will  ask  Col.  Woodward  if  in  any  of  the  extra 
)bject-glasse8  he  speaks  of  for  obtaining  larger  immersion  apertures 
16  has  observed  any  such  Umit,  when  dry,  to  be  exceeded  when  the 
Tont  is  immersed  ?  The  capability  of  taking  in  a  few  extra  rays 
nay  depend  upon  the  form  and  size  of  the  back  lenses.  With  an 
idditional  front,  the  utmost  limit  may  be  secured,  as  by  myseK  proved 
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a  'score  of  years  ago.  But  after  all,  what  admissions  am  I  now 
expected  to  make  ?  I  first  controverted  the  preposterous  assertion, 
that  more  aperture  was  gained  by  immersion,  as  the  fluid  was 
alleged  to  amnit  extra  rays,  erroneously  taken  from  an  assumed 
radiant  point,  quite  regardless  of  their  ultimate  destination ;  and  the 
further  statement,  that  there  was  no  loss  of  aperture  by  using  an 
ordinary  object-glass  as  an  inmiersion. 

Suggestions  and  possibilities  of  doing  this  by  peculiar  means 
(such  as  I  had  already  used)  never  entered  into  the  early  phase  of 
the  question,  or  they  would  then  have  been  met  by  me. 

Concerning  the  five  or  more  degrees  to  be  obtained  in  excess  of 
the  82^  of  an  ordinary  object-glass,  I  will  say  nothing  till  I  have 
witnessed  some  actual  fects,  forewarned  by  Dr.  Woodward's  sentence, 
to  be  ''  cautious  in  describing  objectives  he  has  not  seen."  Extra 
rays  might  possibly  be  accounted  for  in  several  ways.  At  present 
evidence  is  required  in  order  to  demonstrate  their  position  and 
value  in  the  micro-objectives  under  question ;  till  this  is  laid  down 
I  am  unable  to  make  any  concession  on  theoretical  grounds. 

I  must  finally  protest^  in  consequence  of  the  allusion  to  the 
glass  forwarded  to  me  for  the  measurements  of  the  relative  air  and 
immersed  apertures.  Across  the  Atlantic  I  have  been  universally 
condenmed  for  this,  and  without  eocception  held  to  be  ''  quite  in  the 
wrong."  I  really  cannot  see  how  I  am  to  blame  in  the  matter. 
The  object-glass  was  not  professedly  an  immersion  one,  and  I  had 
no  pretence  for  altering  the  adjustment  to  suit  this  unnatural  con- 
dition. Had  I  tampered  with  the  adjusting  collar  during  the  trial, 
no  end  of  insinuations  could  have  been  brought  against  me  for 
"  trickery."  I  did  what  I  considered  right  for  proving  a  question 
of  relative  loss  of  aperture  in  balsam.  I  should  have  been  quite 
content  te  try  it,  if  the  adjusting  collar  had  been  pinned  £ast  b; 
the  senders  in  any  position  that  they  thought  gave  the  desired 
definition,  or  to  have  tried  it  with  one  of  the  Continental  r^ths, 
such  ad  are  set  to  an  average  thickness  of  cover,  without  any 
adjustment  at  all ;  then  this  unhappy  adjustment  imputation  could 
not  have  been  raised.  I  am  at  length  told  that  the  object-glass 
defines  best  with  a  cover  yV^h  thick.  Had  I  been  previously 
informed  of  this,  I  certainly  would  have  got  a  Podura  specially 
mounted  with  this  thickness  for  the  occasion,  as  nothing  of  the 
kind  is  prepared  for  sale  in  this  country. 

To  all  these  points  I  have  before  replied  to  the  same  effect. 
The  controversy  bias  been  so  long  and  tedious,  that  it  is  not  a  matter 
of  surprise  that  they  should  be  forgotten. 


The  M     truvM   i      op  cal  Jcumal, Dec' 1.1873 
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IV. — On  the  Crystdla  in  the  Tesla  arid  Pericaiy  of  several  Orders 

of  Plants,  and  in  other  parts  of  the  wder  Legumtnosie. 

By  Qeokoe  QoLLiYEB,  F.R,S. 

Plate  XLIV. 

SbOT,  I. — CBYBIM.B    IN    THE    TeBTA    AND   PeRICAEP.* 

Interest  of  these  Ort/stals. — MicroacopUta  have  of  late  been  so 
mnch  intereeted  by  the  markings  on  the  suriace  of  seeds,  that  for 
Bpecimens  of  them  we  see  many  advertisements ;  and,  indeed,  these 
pretty  aad  attractive  objects  are  now  familiarly  known  and  mnch 
prized  for  the  microscopic  cabinet.  Bat  their  value  might  be  mach 
increased  were  the  examination  of  them  carried  a  little  deeper  into 
the  textnre  of  the  seed-coat  and  extended  to  its  immediate  cover- 
ings; and  the  present  notice  is  intended  to  show  that  the  crystals 
wUch  constantly  abound  in  one  or  other  of  these  parts  in  uiany 
plants,  and  are  as  constantly  absent  from  the  same  parts  in  nume- 
rous other  plants,  afford  really  beautiful  microscopic  objects,  which 
may  prove  good  characters  in  systematic  botany.  Some  of  them, 
too,  have  the  advantage  of  being  easily  prepared  and  preserved,  as 
anyone  may  learn  in  the  gooseberry,  elm,  black  bryony,  and  the 


The  iuqtiiry  concerning  the  distribution  of  the  crystals  may 
afford,  also,  additional  means  of  illustrating  the  life  history  of 
plants,  still  so  miserably  defective  in  our  books  of  descriptive 
botany ;  and  no  doubt  when  these  crystals  have  been  sufficiently 
stodied  they  will  supply  instructive  characters.  We  may  expect 
that  those  botanists  who  will  not  undertake  the  inquiry  may  ooa- 
temn  it  by  the  general  and  true  remark  that  such  crystids  occur  in 
numberless  plants;  but  this  is  no  answer  to  the  particular  and 
rational  queetion  as  to  the  orders  or  species  which  are  or  are  not 
characterized  by  certain  saline  crystals  in  the  fruit  or  other  parls  of 

EXPLANATION  OF  PLATE  XLIV. 

All  the  object!  ore  drawn  to  tbe  scale  of  which  each  divuioD  representi  loVs'b 

of  aa  Engliiih  inch. 
FwB.  1,  2,  3,  and  7. — Crystali  in  tlie  pericarp  and  lesla :  Fig.  1,  in  tlie  pericarp 
of  (ieraniam  Jtoberiiuaam ;  Fig.  2,  in  the  teeta  of  the  same  :  Fig.  .1,  in 
the  pericarp  of  UfroBium  vhcnini   Fiz.  7,  four  cryilala  frum  the  testa 
of  Zmw,  communis. 
Fio.  4.— Crystals  in  the  Bulural  margin  of  lbs  pod  of  L'thyrus  odoratat. 
„    .1.— Crystaltine  flbrea  from  the  leaf  of  Uimnaa  pttdica, 
„    6— Crystal  line  fibre  froni  tlie  leaf  of  Phnnol'u  mulujiona. 
„    8. — CrystulltDe  tissue  in  the  membranoui  part  between  the  nerves  of  the 

calyx  of  Trifolium  pnitenie. 
„    9.— Crystals  in  the  nerve  of  the  snme  calyx. 

„  10. — Four  chains  of  crvitals  in  the  liber  of  ifimoKi  pudkn  with  a  low  of  five 
pftrencbyma-ctlls  to  the  right. 
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thd  plant.  Many  of  the  raphides  and  different  forms  are  figured, 
after  my  old  and  extensive  researches,  in  *  Science  Gossip'  for  May, 
1873.  In  the  *  Quarterly  Journal  of  Microscopical  Science,'  July, 
1873, 1  have  given  an  engraving  of  the  crystals  in  the  testa  of  the 
elm ;  and  now  is  to  be  added  a  notice  of  similar  crystals  in  the  same 
part  or  its  covering  of  other  plants. 

How  to  find  the  Crystals. — These  crystals  are  most  easily  found 
in  the  seed-coat  or  pericarp,  while  it  is  yet  somewhat  soft  and  trans- 
parent before  it  acquires  nardness  and  opacity  by  perfect  ripenees. 
The  thinnest  possible  sections  are  to  be  placed  in  a  drop  of  water 
or  glycerine  on  the  object-plate,  and  firmly  pressed  down  by  the 
glass  cover.  Thus  they  may  be  examined  first  with  an  objectiYe 
of  half  an  inch  focal  length,  and  afterwards  with  deeper  powers 
from  ith  to  iVth.  This  last  wiU  probably  not  work  through  glass 
covers  of  common  thinness,  but  it  may  act  satis&ctorily  mien  the 
focus  is  lengthened  and  the  power  increased  by  the  immersion 
front.  AnoUier  and  easier  plan,  often  very  successful  and  alwa}^ 
useful,  is  to  mash  up  or  comminute  minute  and  thin  fragm^ts, 
by  the  point  of  a  penknife,  in  a  drop  of  fluid  on  the  object-plate, 
by  whicn  means,  and  the  aid  of  needles,  some  very  suitable  bits  maj 
be  so  divided  and  flattened  as  to  show  the  crystals  admirably. 

DistrHmtion  and  Size  of  the  Crystals. — They  occur  regularly 
and  constantly  in  the  testa  or  pericarp  of  many  plants,  as  I  have 
witnessed,  for  example,  in  the  orders  Tihacese,  AceiBoeas  {Acer 
eampestre  and  A.  mevdo-platanus)^  GeraniaceaB  (Pelargonium, 
Oeranium  phoeum,  tr.  pyreniacum,  O.  dissectum,  and  O.  Bdberti- 
anum),  GrossulariaceaB  {Ribes  grossularia  and  B.  rvi>rum\  Primu- 
laceaB  {Anagallis  art;6nats), UlmacesB  (  Ulmus  suberosa),  Dioscoreaceao 
{Tamvs  communis),  and  some  others.  No  doubt  numerous  additi<»>s 
to  this  list  will  be  made  by  future  observers.  But  though  in  the 
testa  or  pericarp  of  certain  species  of  divers  orders  these  crystals 
are  constantly  present,  they  are  as  regularly  absent  from  othar 
orders.  Thus  I  have  not  yet  found  the  like  crystals  in  the  testa  of 
IJmbelliferaD,  Leguminosse,  and  many  other  sections  of  the  British 
flora ;  and  yet  similar  crystals  abound  in  the  pod  and  other  parts 
of  leguminous  plants.  The  crystals  in  the  testa  or  ovary  of  Com- 
positse  I  have  figured  in  the  number  of '  Science  Gossip '  above  cited. 

Though  the  crystals  are  often  plainly  seen,  they  are  not  always 
easily  found.  In  the  homed  poppy  they  are  obscure  and  only  about 
77]iWth  of  an  inch  in  diameter ;  and  in  the  maple  and  sycamore  the 
crystals  often  occur  in  isolated  patches,  or  so  scantily  as  to  escape 
notice.  The  crystals  in  the  gooseberry  and  the  elm  are  about  ^lAnFth 
of  an  inch  in  diameter,  and  so  very  distinctly  and  regularly  studded, 
each  within  a  plain  cell,  throughout  the  testa  as  to  present  an 
appearance  of  crystalline  tissues,  forming  very  pretty  microeoopio 
spectacieB ;  vihik  in  the  red  currant  the  crystals  are  Qcurody  half 
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the  size,  and  by  no  means  readily  distingnishable.  In  the  black  bryony 
(Plate  XLIV,,  Fig.  7)  thoy  are  beautiful  and  brge,  abont  TiWth 
of  an  inch  in  diameter,  ttiickly  set  at  regnlar  distances  throughout 
the  t£sta.  And  as  this  plant,  like  other  Dioscoreace«e,  abounds  in 
true  raphidetj,  it  affords  a  good  instance  of  their  occurreiice  with 
other  saline  crystals  in  the  very  same  species.  So,  too,  raphides  and 
long  crystal  prisms  may  occur  in  single  plante  of  certain  PontederaceaB 
and  Liliacete ;  and  the  short  prismatic  crystals  (Plate  XLIV,  Figs.  1, 
2,  and  3)  in  the  frnit  of  Geraniaceu  are  very  different  forms  from  the 
spbteraphidee  which  are  so  common  in  the  calyx  of  the  same  order. 
Many  gmular  examples  to  the  same  effect  are  recorded  in  my  former 
memoirs  on  planlxirystala. 

It  IB  hoped  that  this  communication  may  induce  microscopical 
observers,  both  neophytes  and  experts,  to  pay  some  attention  to  a 
branch  of  phytotomy  which  has  been  too  much  neglected.  The 
pursuit  might  prove  pleasing  and  instmctive,  as  well  to  those  who 
are  bo  frequently  inquiring  for  "  good  microscopic  matcriab<,"  as  to 
botanists  with  the  higher  aim  of  expounding  the  life-history  and 
natnral  characters  of  the  manifold  members  of  the  vegetable 
kingdom. 

Sect.  il. — Crystals  in  LEaDuiNosfi." 
Name  of  the  Cn/s/ah. — As  they  mostly  belong  to  one  or  more 
of  the  prismatic  systems,  and  are  seldom  twice  the  length  of  their 
breadth,  we  may  provisionally  call  them  short  prismatic  crystals, 
some  specific  term  being  nee<lful  to  dbtinguish  tfiem  from  raphides, 
and  from  the  other  long  or  acicular  forms  which  1  have  always 
called  crystal  prisms.  It  shonld  bS  borne  in  mind  that  raphides, 
regularly  having  rounded  shafta  and  tips,  have  not  the  figure  of 
prisms ;  that  the  long  crystal  prisms,  on  the  contrary,  thongn  often 
as  thin  as  rKphidea,  have  distinct  &ices  and  angles;  and  that  the 
objects  now  to  be  described  coder  the  name  of  short  prismatic 
crystals  are  very  different  in  shape  from  either  raphides,  long  crystid 
prisms,  or  sphseraphides. 

How  to  find  tM  Short  PriBmatic  CrydaU. — This  may  be  done 
after  the  manner  recommended  in  Sect.  I.  Of  Leguminous  plants 
the  novice  may  commence  bis  examinations  in  the  leaves  of  the 
common  white  or  Datch  clover,  or  of  Mimosa  pvdica,  and  the 
young  pods  of  the  garden  pea  (Pistim  saiivum) ;  taking  care  to  look 
especially  at  the  fibro-vaecnlar  bundles,  alongside  of  which  tlie  crystals 
occur  abundantly  in  strings  of  cells.  To  &cilitate  their  exposure 
those  bundles  may  be  dissected  from  the  surrounding  parts,  and  then 
cnt  or  scraped  into  thin  shavings,  or  mashed  into  fragments,  in  a  drop 

*  The  lubBtaDce  of  this  eectinn  nas  orally  mmmuDicatHl,  with  tlnining*.  and 
extemporanMiu  demon Btrat ions  in  the  fresh  plaafs,  to  the  East  Kent  Nntunl 
UaUnj  6ooiet<r,  Oct.  2,  1673. 
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of  water  or  glyoerine  on  the  object-plate.  Thus  the  crystals  wOl  be 
quickly  and  easily  found ;  and  in  the  fibrons  bundles  of  the  sntuies 
of  the  green  pea-pod,  they  may  often  be  detached  hj  comminution 
of  the  part  from  their  seat,  so  as  to  be  made  to  roll  over  and  display 
their  forms  in  the  microscopic  field  of  vision.  Not  so  in  the  tough 
inner  skin  of  the  pod- valve  of  this  plant,  among  the  fibres  of  which 
the  crystals  are  thickly  studded,  and  so  firmly  fixed  in  and  hidden 
by  this  dense  tissue,  as  not  to  be  easily  seen  therein  or  detached 
therefrom.  But  by  drying  it,  and  then  scraping  it  with  a  knife  in 
a  drop  of  turpentme,  the  texture  is  made  more  transparent,  and 
some  of  the  crystals  may  be  found  floating  freely  and  separately 
around ;  and  indeed  plant-crystals,  often  but  dimly  seen  through 
thin  fragments  of  the  tissue  m  water,  occasionally  in  the  dry  state 
become  plainly  visible  when  treated  with  turpentine  or  oil  of  cloves. 
Other  means  of  detaching  the  crystals  from,  or  exposing  them  in, 
their  seat  will,  of  course,  be  tried  oy  the  practical  phytotomist ;  and 
to  this  end  boiling  in  water  or  in  a  strong  solution  of  caustic  potass 
will  frequently  prove  more  or  less  efficacious.  The  alkali  sometimes 
&cilitat^  the  separation  or  isolation  of  the  tissues  or  cells,  so  as  to 
show  them  very  advantageously.  For  example,  by  this  treatment 
two  layers  may  be  plainly  demonstrated  in  the  seea-coat  of  Tamus ; 
one  layer  compoeea  of  parallel  fibres  about  ?7j^^{r7r^  ^^  <^  ^ch  in 
diameter ;  and  another  layer  of  roundish  or  polygonal  cells,  each 
containing  one  of  the  crys^ls  (Plate  XLIV.,  Fig.  7).  And  of  these 
may  be  made  and  easily  preserved  novel  and  beantifrd  microsoopie 
preparations. 

Composition  of  tlie  Crystals. — They  appear  to  consist  chiefly  of 
oxalate  of  Ume.  In  none  of  many  trials  did  the  crystals  dissolve 
with  effervescence  in  acids ;  though  the  carbonate  of  that  earth  is 
not  uncommon  as  the  main  constituent  of  plant-crystak,  as  I  infer 
from  the  experimente  I  have  made  on  the  rhombohedral  or  some 
such  forms  m  GactaceaB,  and  on  the  sphseraphides  which  are  often 
either  abundant  or  deficient  in  the  leaves  of  Urtica.  It  is 
well  known  that  the  leaves  of  Bryonia  are  studded  with  scabrous 
tubercles,  and  to  be  regretted  that  of  the  intimate  nature  of  these 
no  information  is  given  in  the  books  of  descriptive  botany.  Each 
of  these  '^  asperities  "  or  "  callous  points  "  is  about  yrrth  of  an  inch 
in  diameter,  and  composed  of  many  smooth,  hyaline^  round,  or  oyal 
granules,  the  mean  size  of  which  is  about  ^j^th  of  an  inch;  and 
they  are  soluble  with  brisk  efiervescence  in  dlilute  acida 

Form,  Size,  and  Situation  of  the  Crystals. — In  the  leaves  and 
other  parts  of  Leguminosse  the  crystals  are  much  of  the  aaipe  siae 
and  shape  as  alr^y  described  in  the  testa  of  many  other  orders. 
But  the  figure  and  size  are  so  variable,  even  in  one  plant,  as  to 
defy  precise  and  intelligible  definition.  The  mean  diameter  dT  the 
crystals  IB  abonl  t^tpsV^voI  «ii\ii<^  %  ^tA  \s\.Sk^  ^gixdea  pea  they  mn 
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much  larger.  As  to  form,  tbey  are  both  simple  and  compoimd ; 
they  generally  belong  to  oae  or  other  of  the  prismatic  systems,  and 
among  them  may  be  seen  rhombs,  cubes,  tetrahedrons,  lozenge-' 
shapes,  parallelopipeds,  and  hex&KonaJ  prisms.  The  crystals  are 
oitea  hemiedral  or  uDBymmetrical,  and  indeed  as  frequently  so 
irregular  iu  outline  as  to  present  it  curved  or  broken,  quite  unlike 
that  of  a  regular  saline  crystal,  and  resembling  a  starch  granule,  or 
contracted  at  the  sides  like  a  dice-box,  or,  more  rarely,  bulging 
there  like  a  rolling-pin  or  skittle.  Such  forms,  by  the  teaU  of 
acids  and  iodine,  are  easily  distinguishable  from  starch ;  and  none 
of  them  are  ever  so  elongated  as  the  objects  which,  under  the  name 
of  crystal  prisms,  I  have  long  since  distinguished  from  raphides. 
In  Legnmiuoste  the  crystals  are  conmkonly  in  strings  of  cells,  with 
one  crystal,  rarely  two  or  more,  in  the  centre  of  each  cell ;  and 
thus  is  formed  a  system  of  crystalline  fibres,  running  parallel,  as 
already  mentioned,  to  the  fibro- vascular  bundles  (Plate  XLl V.,  Figs. 
4, 5,  and  6).  But  not  always  thus ;  for  in  many  instances  the  crystals 
are  regularly  dotted  throughout  a  membranous  part,  as  may  be 
well  seen,  for  example,  between  the  nerves  of  the  calyx  of  Trifolium 
(Plate  XtlV.,  Fig.  8),  and  so  presenting  a  pretty  form  of  a  crystal- 
line tissue. 

Confusion  of  Terms  and  Vagueness  of  KnovHedge. — So  common 
are  minute  crystals  of  one  form  or  other  in  flowering  plants,  as  to 
have  arrested  the  attention  of  the  earlier  observers ;  but  the  know- 
ledge we  at  present  possess  of  the  diatribntion  in  the  vegetable 
kingdom  of  the  crystals  depicted  in  Plate  XLIV.,  is  still  but  httle  io 
advance  of  what  it  was  at  the  time  of  Schleiden's '  Scientific  Botany.' 
This  frequent  present©  of  snch  crystals  in  one  or  other  part  of 
numerous  widely  different  orders  of  plants,  and  the  still  further 
confusion  arising  from  the  misuse  of  terms,  has  made  more  difficult 
the  discovery  of  any  rule  concerning  the  occurrence  of  any  special 
form  of  crystals  in  particular  parts  of  the  frame  of  the  species  of 
the  manifold  vegetable  genera  or  orders.  All  microscopic  crystals 
in  them,  of  what  form  soever,  were  confused  together,  under  the 
name  of  raphides,  up  to  the  advent  of  my  researches ;  and  are  still 
too  often  so  confounded,  to  the  obstruction  of  botanical  science,  even 
by  some  of  the  most  eminent  botanists.  Thus,  in  the  latest  edition 
of  Henfrey's  '  Course  of  Botany,'  the  subject  is  perfunctorily  and 
erroneously  treated ;  and  in  the  recent  and  much-esteemed '  Treasury 
of  Botany '  there  is  no  notice  whatever  of  either  crystal  prisms  or 
splueraphides,  and  only  the  word  raphides  occurs,  with  this  defini- 
tion :  "  Crystals  of  various  salts  formed  in  the  interior  of  plants  by 
the  combination  of  vegetable  acids  with  alkaline  bases."  Thus  we 
still  have  sad  work  in  books  of  high  pretensions ;  and  the  more  so 
as  there  is  to  be  found  in  older  and  popular  dictionaries,  making  no 
point  of  botany,  shorter  and  more  accurate  definitions,  as  may  be  seen. 
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for  example,  in  Ogilvie's  edition,  published  in  1859,  of  '  Webster  8 
English  Dictionary.'  Perhaps  some  knowledge  of  the  subject  may 
become  popular,  now  that  it  has  been  illustrated  by  figures  in 
*  Science  Gossip '  for  May,  1873.  But  very  little  seems  to  be 
known  about  tne  short  prismatic  crystals ;  for,  in  the  last  July 
•Quarterly  Journal  of  Microscopical  Science,'  we  find  Professor 
McNab,  of  Dublin,  announcing  the  discoTery,  in  Germany,  of 
"  numerous  cirstals  of  calcium  oxalate  in  the  bracts  <^  Medicago, 
Trigonella,  and  Pocockia." 

The  Short  Prismaiie  Crystals  in  Leguminosm. — But  these 
crystals,  so  far  &om  being  connned  to  those  plants,  and  still  less  to 
their  bracts,  commonly  occur  abundantly  in  the  calyces,  leaveB, 
bracts,  pods,  and  other  parts  of  numerous  species  of  the  order.  I 
have  found  the  crystals  thus  in  Medicago,  Melilotus,  TrifoUnm, 
Lathyrus,  Pisum,  Vicia,  Onobrychis,  Phasoolus,  Mimosa,  Chorozema, 
Bobinia,  and  many  other  members  of  the  same  order.  In  these  the 
crystals  were  always  present;  but  not  so  in  a  few  examinations 
made  of  some  species  of  a  few  more  genera,  including  Ulex,  Genista, 
Lotus,  and  Acacia,  in  which  the  crystals  were  either  very  scanty  or 
wanting.  In  the  leaves  of  Wistaria  I  found  sphaeraphides  with  the 
short  prismatic  crystals.  Thus,  so  &r  as  these  researches  have  gone, 
it  appears  that  these  last-named  crystals  are  very  beautiful,  and 
common,  but  not  universal,  in  legummous  plaits. 

Multitude  of  these  Crystals. — In  the  course  of  these  examina- 
tions, a  remarkable  abundance  of  starch  in  the  trefoils,  and  in  the 
other  leguminous  plants  which  are  most  relished  by  ruminant  and 
other  animals,  was  so  apparent  as  to  arrest  the  attention.  But  the 
quantity  of  the  short  prismatic  crystals  was  a  much  greater  novelty 
and  surprise.  In  a  bit,  only  ^Vth  of  an  inch  in  length,  of  the  mid- 
rib of  a  leaflet  of  clover,  I  have  counted  ten  chains,  each  containing 
twenty-five  of  the  crystals ;  and  thus,  there  being  250  of  them  in 
view  in  that  yVth  of  an  inch  of  the  midrib,  an  inch  thereof  would 
contain  no  less  than  17,500  of  the  crystals,  without  reckoning  the 
number  in  its  branches  and  in  the  two  other  leaflets,  or  elsewhere. 
And,  by  a  like  observation,  no  less  than  21,000  of  the  crystals  were 
reckoned  in  one  inch  of  the  sutural  margin  of  a  single  valve  of  one 
ea-pod ;  so  that,  multiplying  this  number  by  12,  the  average 
ength  of  each  of  the  four  separate  sutural  margins  of  the  full- 
grown  pod  being  three  inches,  we  have  in  those  sutures  alone  the 
amazing  number  of  252,000  of  the  crystals ! 

Signifi<^ance  of  these  Crystals, — Professor  BoUestone  has  some- 
where made  a  remark  to  the  efl*ect  that  structures  which,  firom  thdr 
minuteness,  or  obscurity  of  function,  appear  insignificant  or  useless, 
may  in  reality  rise  in  connection  with  tms  fact  into  the  more  impor- 
tance. Here  we  have  crystals  in  cells,  organized  structures  <rf  great 
beauty,  regularity  anA.  coiv&V«aa^,^\id moreover  most  marveUonsly 
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nnmerons  in  the  plant.  And  will  any  physiologist  now  maintain,  as 
often  has  been  maintained,  that  siicn  stnictnres  are  mere  freaks  of 
nature,  of  no  relation  to  or  valne  in  tlie  life  and  nse  of  the  species  ? 
Thongh  we  cannot  at  present  see  the  full  meaning,  some  partial 
gleams  of  it  may  appear,  and  prove  good  saggestions  for  future  rs- 
searches.  Probably  the  earthy  salts,  stored  as  we  have  seen  in  various  . 
parts  of  the  plant,  may  be  needful  for  the  preecrration  of  the  fertility 
of  the  earth,  by  being  regularly  restored  to  it  in  the  fallen  leaves. 
And  when  we  consider  the  importance  of  lime  in  the  economy  of 
animals,  we  may  well  admire  tiiis  one  of  several  sources  by  which, 
as  we  now  see,  nature  has  so  abundantly  provided  this  earth  in 
that  very  provender  on  which  many  animals  greedily  feed.  Has 
any  chemist  ever  determined  the  percentage  of  lime,  and  starch 
and  ita  derivatives,  in  the  legnminous  plants  nsed  as  fodder  for 
mminant  and  other  animals,  and  the  rehtion  of  snch  constitnents 
to  the  valne  of  snch  food  ?  What  are  their  absolute  and  relative 
quantities  in  a  truss  of  clover  or  saintfoin  ?  Surely  questions  of 
this  rational  sort  will  have  to  be  solved,  sooner  or  later,  in  the 
interest  of  scientific  agriculhire.  Though  the  present  is  but  a  very 
fragmentary  contribution  to  the  life  history  of  the  vast  order  of 
leguminous  plants,  it  is  novel,  and  may,  when  further  extended, 
lead  to  curious  and  useful  results.  We  can  now  perceive  some  of 
the  significance  of  these  crystala  But  why  they  should  be  con- 
stantly present  in  certain  parts  of  the  structure  of  one  plant  or 
group  of  plants,  and  as  regularly  absent  &om  the  same  parte  of 
others ;  why,  instead  of  the  form  of  shapelees  precipitates,  tne  lime 
ehonld  occur  in  crystals  within  beautifuUy-organized  cells,  arranged 
with  exquisite  regularity,  we  can  nowise  understand.  Here  science 
is  still  in  complete  darkness,  utterly  unable  to  see  the  canse  of  these 
phenomena.  And  if  so  as  regards  such  lowly  objects,  we  may 
derive  from  them — and  their  number  is  legion — lessons  of  humility, 
which  should  not  be  without  use  to  those  philosophers  who  beheve 
themselves  able  to  unveil,  by  mere  physical  inquiries,  the  mysteriee 
of  the  highest  creation. 
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Microtcopic  Anatomy :  the  Necessittf  of  its  Study. — In  his  recent  able 
address  to  the  department  of  Anatomy  and  Physiologj  at  the  Bradford 
meeting  of  the  British  Association,  Dr.  Hntherford  made  some  impor- 
tant observations  and  o£fered  some  sound  adyioe  to  intending  micro- 
Bcopists.  He  considers  that  it  is  in  a  different  position  from  ordinary 
anatomy.  Requiring,  as  it  does,  the  microscope  for  its  pursuit,  it 
coidd  not  make  satisfactory  progress  until  this  instrument  had  been 
brought  to  some  degree  of  perfection.  Doubtless  much  advantage  is 
still  to  be  derived  from  improvements  in  the  construction  of  this 
instrument ;  but  probably  most  of  the  fature  advances  in  our  know- 
ledge of  the  structure  of  the  tissues  and  organs  of  the  body  may  be 
expected  to  result  from  the  application  of  new  methods  of  preparing 
the  tissues  for  examination  with  such  microscopes  as  we  now  have  at 
our  disposal.  This  expectation  naturally  arises  from  what  has  been 
accomplished  in  this  direction  during  the  last  fifteen  years.  For  ex- 
ample, what  valuable  information  has  been  gained  regarding  the 
structure  of  such  soft  tissues  as  the  brain  and  spinal  cord  by  harden- 
ing them  with  such  an  agent  as  chromic  acid,  in  order  that  these 
tissues  may  be  cut  into  thin  slices  for  microscopical  study.  How 
greatly  has  the  employment  of  such  pigments  as  carmine  and  the 
aniline  dyes  facilitated  the  microscopical  recognition  of  certain 
elements  of  the  tissues.  What  a  deal  we  have  learned  r^arding  the 
structure  of  the  capillaries,  and  the  origin  of  lymphatics,  by  the  effiwi 
which  nitrate  of  silver  has  of  rendering  distinctly  visible  tiie  outlines 
of  endothelial  cella  What  signal  service  chloride  of  gold  has  rendered 
in  tracing  the  distribution  of  nerves  by  the  property  which  it  possesses 
of  staining  nerve  fibrils,  and  thereby  greatly  facilitating  their  recogni- 
tion amidst  the  textures.  Moreover,  of  what  value  osmic  acid  has  been 
in  enabling  us  to  study  the  structure  of  the  retina.  In  the  hands  of 
Lockhart  Clarke,  Beale,  Recklinghausen,  Cohnheim,  8tultz,  and 
others,  these  agents  have  furnished  us  with  information  of  infinite 
value,  and  those  who  would  advance  microscopical  anatomy  may  do  so 
most  rapidly  by  working  in  the  directions  indicated  by  these  investi- 
gators. In  human  microscopical  anatomy,  indeed,  there  only  remain 
for  investigation  things  which  are  profoundly  difi&cult,  such  as,  for  ex- 
ample, the  structure  of  the  brain,  the  peripheral  terminations  of  nerves, 
the  development  of  nerve  tissue,  and  other  subjects  equally  recondite. 
But  in  the  field  of  comparative  anatomy  there  is  far  greater  scope  for 
the  histological  investigator.-  He  has  only  to  avail  himself  of  those 
reagents  and  methods  which  have  recently  proved  so  useful  in  the 
microscopical  anatomy  of  the  vertebrates ;  he  has  only  to  apply  those 
more  fully  than  has  yet  been  done  to  the  invertebrates,  and  he  will 
scarcely  fail  to  make  discoveries.  For  the  lover  of  microscopical 
research,  there  is,  moreover,  a  wide  field  of  inquiry  in  the  study  of 
comparative  embryology ;  that  is  to  say,  in  the  study  of  the  develop- 
ment of  the  lower  animals.  Since  it  has  become  clear  that  a  know- 
ledge of  tho  precis  lelations  of  living  things  one  to  another  can  only 
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be  arrived  at  by  watcbii^  tbe  changes  tbrough  which  they  pasB  in  the 
course  of  their  dovolopment,  research  has  beeD  vigoronaly  turned  in 
this  direction,  fmd  althoagh  an  immenBe  mass  of  facte  has  long  eince 
been  accumulated  regarding  this  question,  Parker's  brilliant  remarches 
on  the  development  of  the  skull  give  an  indication  of  the  great  things 
we  may  yet  anticipate  from  this  kind  of  research.  "  Speaking  of  mioro- 
Boopical  stady  before  this  audience,  I  cannot  but  remember  that  in  thia 
country  more  than  in  any  other  ne  have  a  number  of  learned  gentle- 
men who,  aa  amateurs,  eagerly  pursue  investigations  in  this  depart- 
ment. I  confess  that  I  am  always  surry  to  witness  the  enthnsiastio 
perseverance  with  which  they  apply  themselves  to  tLe  prolonged  study 
of  markings  upon  diatoms,  seeing  that  they  might  direct  tbeir  efFurtii 
to  subjects  which  would  repay  them  for  their  labours  far  more  grate- 
fully.  I  would  venture  to  suggest  to  such  workers  that  it  is  now  more 
than  ever  necessary  to  abandon  all  aims  at  haphazard  discoveriea, 
and  to  approach  microscopy  by  the  only  legitimate  method,  of  under- 
going a  thorough  preliminary  training  in  the  various  methods  of 
microscopical  investigation  by  competent  teachers,  of  whom  there  are 
now  plenty  throughout  the  country." 

Paimontology  and  Ewbrt/ology  united  by  Evoluiton. — Professor 
Allman,  F.R.S.,  in  perhaps  the  ablest  address  that  has  been  given  fur 
many  years  to  the  British  Association,  afforded  an  admirable  illustra- 
tion of  the  importance  of  evolution  in  bringing  two  branches  of 
Bcience  to  bear  on  each  other.  He  said  that  through  the  hypothesis 
of  evolution,  palteontology  and  embryology  are  brought  into  mutual 
bearing  one  on  another.  Lot  us  take  an  example  in  which  these  two 
principles  seem  to  bo  illustrated.  In  rocks  of  the  Silurian  age  there 
eiist  in  great  profusion  tbe  remarkable  fossils  known  as  graptolites. 
These  consist  of  a  series  of  little  cups  or  cells  arranged  along  the 
sides  of  a  common  tube,  and  the  whole  fossil  presents  so  close  a 
resemblance  to  one  of  the  Sertularian  hydroids  which  inhabit  the 
waters  of  our  present  seas  as  to  justify  the  suspicion  that  the  grapto- 
lites constitute  an  ancient  and  long  since  extinct  group  of  the 
Hydroida.  It  is  not.  however,  with  the  proper  cells  ot  hydrotheoie 
of  the  Sertularians  that  the  cells  of  the  graptolite  most  closely  agree, 
but  rather  with  the  little  receptacles  which  in  certain  Sertularinie 
belonging  to  the  family  of  the  Plumulsrida  we  find  associated  with 
the  hydrothecie,  and  which  are  known  as  "  Nematophores " ;  a  com- 
parison of  structnre  then  shows  that  the  graptolites  may  with  con- 
siderable probability  be  regarded  as  representing  a  Plumularia  in 
which  the  hydrothecffi  had  never  been  developed,  and  in  which  their 
place  had  been  taken  by  the  nematophores.  Now,  it  can  be  shown 
that  tbe  nematophores  of  the  living  Plumularida  are  filled  with  masses 
of  protoplasm  which  have  the  power  of  throwing  out  psoudopodia,  or 
long  processes  of  their  substance,  and  that  they  thus  resemble  the 
Bhizopoda,  whose  soft  ports  consist  entirely  of  a  similar  protoplasm, 
and  which  stand  among  the  Protozoa,  or  lowest  group  of  the  animal 
kingdom.  If  we  suppose  the  hydrotheca  suppressed  in  a  plumularian, 
we  should  tliuB  nearly  convert  i'  into  a  colony  of  Ilhizopoda,  from 
which   it  would  diflbr  only  in  tbe  somewhat  higher  morphological 
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differentiation  of  its  caonoearc,  or  common  living  bond  by  which  the 
indiyiduals  of  the  colony  are  organically  connected.  And  just  such  a 
colony  would,  nnder  this  view,  a  graptolite  be,  waiting  only  for  the 
development  of  hydrotheca  to  raiae  it  into  the  condition  of  a  plamo- 
larian.  Bringing  now  the  CTolntion  hypothesis  to  bear  npon  the 
question,  it  would  follow  that  the  graptolite  may  be  viewed  as  an 
ancestral  form  of  the  Sertnlarian  hydroids,  a  form  having  the  most 
intimate  relations  with  the  Rhizopoda ;  that  hydranths  and  hydrothece 
became  developed  in  its  descenduits ;  and  that  the  rhizopodal  grapto- 
lite became  thus  converted  in  the  lapse  of  ages  into  the  hydroidal 
Bcrtularian.  This  hypothesis  would  be  strengthened  if  we  found  it 
agreeing  with  the  phenomena  of  individual  development.  Now  sndi 
Plumularida  as  have  been  followed  in  their  development  from  the  ^ 
to  the  adult  state  do  actually  present  well-developed  nematophores 
before  they  show  a  trace  of  hydrothecaB,  thus  passing  in  the  course  of 
their  embryological  development  through  the  condition  of  a  graptolite, 
and  recapitulating  within  a  few  days  stages  which  it  took  incalculahb 
ages  to  bring  about  in  the  pal»ontological  development  of  the  tribe. 
I  have  thus  dwelt  at  some  length  on  the  doctrine  of  evolution,  because 
it  has  given  a  new  direction  to  biological  study,  and  must  powerfully 
influence  all  future  researches.  Evolution  is  the  highest  expression 
of  the  fundamental  principles  established  by  Mr.  Darwin,  and  depends 
on  the  two  admitted  faculties  of  living  beings — heredity ^  or  the  trans- 
mission of  characters  from  the  parent  to  the  ofispring ;  and  adaptkitiff 
or  the  capacity  of  having  these  characters  more  or  less  modified  in  the 
offspring  by  external  agencies,  or  it  may  be  by  spontaneous  tendency 
to  variation. 

Coal  under  the  Microscope, — Those  who  are  interested  in  micro- 
scopical palsBontology  will  remember  with  what  pleasure  they  read 
Professor  Huxley's  lecture  published  on  this  subject  some  years  since. 
8ince  that  time,  of  course,  many  changes  in  palieontology  have  taken 
place,  and  in  none  more  than  in  our  views  of  the  coal  structures. 
Hence  Professor  Williamson,  F.R.S.,  was  quite  justified  in  again 
going  over  the  ground  of  Professor  Huxley,  as  he  did  at  the  Bradford 
meeting  of  the  British  Association.  In  his  evening  lecture  Professor 
Williamson  said  that  Professor  Huxley,  in  referring  to  the  numerous 
small  bodies  met  in  some  coal  mines,  spoke  of  these  bodies  imder  the 
name  of  sporangia,  or  spore  cases.  Now  he  (Professes  Williamson) 
hiul  come  to  the  conclusion  that  they  were  all  spores  of  two  classes — 
tho  larger  ones  called  macro-spores,  and  the  smiJler  ones  micro-spores. 
A  large  number  of  the  plants,  if  not  all,  found  in  the  coal-measures 
belonged  to  the  cryptogamic  plants,  in  which  was  found  no  trace  of 
seeds  or  flowers.  The  reproductive  bodies  that  took  the  place  of 
seeds  were  little  bud-like  structures,  to  which  the  name  of  spores  was 
given.  In  a  certain  class  of  those  plants,  the  dub-mosses  for  instance, 
were  two  kinds  of  these  spores.  The  sporangia  of  club-mosses  and 
similar  plants  never  became  detached  from  their  parent  stem.  They 
burst  and  liberated  multitudes  of  contained  spores,  which  were  objects 
like  those  so  abundant  in  many  coals.  But  these  spores  did  not  play 
so  important  a  part  in  the  formation  <h  coal  as  Professor  Huxley  sup- 
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posed.  On  examining  these  objcctB  it  was  found  that  each  of  the  little 
ruunded  diaka  exhibited  three  ridges  that  radiated  in  a  triaugolar 
mtmner  from  a  common  centre.  These  disks  were  originally  masses 
of  protopiftHm,  lodged  within  a  mother-cell.  By-«nd-by  each  of  these 
masses  broke  up  into  three  or  four  parts ;  and  it  was  found  that  to 
accommodate  one  another  in  the  interior  of  their  circular  chamber, 
they  mutually  pressed  one  another.  To  illustrate  the  mutual  oom- 
preseion.  Professor  Williamson  produced  a  turnip,  which  he  had  cut 
into  fonr  p&Hs,  that  corresponded  exactly,  he  said,  in  their  arrange- 
ment with  the  arrangement  of  the  four  spores  in  the  interior  of  the 
mother-cell. 

Then  Professor  Huxley  held  that  ooal  consisted  of  two  elements. 
Professor  Williamson,  exhibiting  again  a  piece  of  coal,  said  the  dirty 
blackening  surface  was  a  thin  layer  of  little  fr^ments  of  woody 
structures,  vegetable  tissues  of  various  kinds,  known  by  the  name  of 
mineral  charcoal.  Those  layers  of  mineral  charcoal  were  exceedingly 
numerous.  Professor  Huxley,  reoi^nizing  the  abundance  and  signifi- 
cance of  these  little  spore-like  bodies,  thought  that  mineral  charcoal 
formed  only  a  portion,  and  a  limited  portion,  while  the  great  bulk  of 
black  coaly  matter  was  really  a  mass  of  carbon  derived  from  chemically- 
altered  spores.  He  thought  that  on  this  point  they  would  be  obliged 
somewhat  to  differ  from  ProfcBSor  Huxley. 

The  bed  which  had  been  raost  widely  quoted  as  containing  most 
beautiful  spores  was  found  in  the  district  of  Bradford,  If  everything 
decayed,  and  Bradford  was  by  an  exceedingly  improbable  combination 
of  circiunstanccB  to  pass  out  of  memory,  it  would  be  remembered  in 
scientific  history  as  the  locality  in  which  the  "  better  bed  "  was  found. 
The  fragment  he  held  in  his  hand  was  a  fragment  of  the  better  bed. 
On  examining  it  for  a  moment  through  a  magnifying  glass  he  saw  that 
it  was  a  solid  mass  of  mineral  charcoal,  yet  the  microscope  revealed  in 
it  no  trace  whatever  of  organic  Btmctnre.  Therefore,  while  Professor 
Huxley  divided  coal  into  two  elements — mineral  charcoal  and  coal 
proper,  including  in  the  latter  term  altered  spores— he  would  say  that 
coal  consisted  of  three  clcmcnts^mineral  charcoal,  black  coal  derived 
from  mineral  charcoal,  and  spores. 

This  outline  of  the  history  of  coal  led  them  to  the  independent 
conclusion  that  two  elements  were  mingled  in  coal ;  the  vegetable 
debris,  or  brokon-up  fragments,  of  the  plants  of  the  carboniferous  ago 
were  intermingled  with  the  peculiar  spores  to  which  Professor  Huxley 
had  so  properly  called  attention.  In  proceeding  to  deal  further  witti 
the  plants  of  which  coal  was  formed,  the  lecturer  took  occasion  to 
acknowledge  with  thanks  the  loan  of  certain  valuable  specimens,  to 
illustrate  his  discourse,  from  the  Bradford  Museum.  One  of  those  speci- 
mens was  a  most  rare  and  valuable  specimen,  which  he  would  be  glad 
to  toko  away  with  him  to  Owen's  College,  if  he  had  the  chance;  but 
ho  was  afraid  tbo  Bradford  people  were  too  conservative  to  stand  that. 

After  giving  a  number  of  botanical  and  other  details  with  regard 
to  the  plants  of  which  coal  was  formed,  he  said  our  knowledge  of  this 
subject  resolveil  itself  into  two  divisions,  viz.  that  of  the  outward  forms 
of  plants,  and  that  of  thoir  inward  organization.     These  two  linos  of 


270  pBoaaESs  of  iacR08copiOAi<  soiknge. 

inquiry  did  not  always  ran  parallel,  and  the  one  great  object  of  reoent 
research  had  been  to  make  Uiem  do  so.     Specimens  throwing  light  aa 
the  subject  had  been  found  at  Arran,  Burntisland,  Oldham,  Halifikx, 
Autun  in  France,  and  elsewhere,  and  upon  these  a  host  of  obsenren 
had  been  and  still  were  working.     It  had  long  been  known  that  most, 
if  not  all,  the  coal  plants  belonged  to  two  classes,  known  as  the 
Cryptogamia,  or  flowerless  plants,  and  the  gynmoBpennous  exogeua, 
represented  by  the  pines  and  firs.    All  recent  inquiries  added  fresh 
strength  to  this  conclusion.     One  of  the  most   important  of  these 
groups  was  that  of  the  Equiseta  or  horse-tails,  and  which  were  repre- 
sented in  the  coal  by  the  Calamites.     The  long  cylindrical  stemS) 
with  their  transverse  joints  and  longitudinal  grooyes,  were  shown  to  be 
casts  of  mud  or  sand  occupying  the  hollows  in  the  piths  of  the  living 
plants.     Each  of  these  piUis  was  surrounded  by  a  thick  zone  of  wood, 
which  again  was  invested  by  an  equally  thick  layer  of  bark.    Speci- 
mens were  shown  in  which,  though  the  pith  was  only  an  inch  in  diA- 
meter,  the  wood  and  bark  combined  formed  a  cylinder  4  inches  thick, 
giving  a  circumference  of  at  least  27  inches  to  the  living  stem.    Bat 
there  exist  examples  of  the  pith  casts  alone,  which  are  between  2  and 
8  feet  in  diameter.     It  was  evident,  therefore,  he  concluded,  that  the 
Calamites  became  true  forest  trees,  very  different  from  their  living 
representatives — the  horse-tails  of  our  ponds  and  marshes. 

After  describing  the  organization  of  these  plants,  the  Professor 
proceeded  to  describe  the  Lycopods  of  the  coal-measures  as  represented 
by  the  Lepidodendra,  SigillarisB,  and  a  host  of  other  well-known  planta 
The  living  Lycopods,  whether  seen  at  home  or  in  tropical  forestei 
are  dwarf  herbaceous  plants,  but  in  the  carboniferous  age  they  becune 
lofty  forest  trees,  100  feet  high,  and  10  or  12  feet  in  circumference. 
To  enable  such  lofty  stems,  with  their  dense  mass  of  serial  bnmches 
and  foliage,  to  obtain  nutrition,  an  organization  was  given  to  them 
approaching  more  nearly  to  that  of  our  living  forest  trees  than  to  thit 
of  any  recent  cryptogams.  A  succession  of  woody  layers  was  added 
to  the  exterior  of  those  previously  existing ;  so  that  as  the  plant  roee 
into  the  air  the  stem  became  strengthened  by  these  succsessive  addi- 
tions to  the  vascular  tissue.  As  this  process  advanced  it  was  accom- 
panied by  other  change.^?,  producing  a  large  central  pith,  and  two 
independent  vascular  rings  immediately  surrounding  the  pith,  and  the 
relations  of  these  various  parts  to  the  roots,  and  leaves,  as  well  se  to 
the  nutrition  of  the  plants,  were  pointed  out  The  fruits  of  theee 
Lycopods  were  then  examined.  The  existence  of  two  classes  of  spam 
corresponding  in  functions  to  the  stamens  and  pistils  of  flo?rering 
plants,  was  dwelt  upon,  and  one  of  these  classes  (the  macrospores)  «ii 
shown  to  be  so  similar  to  the  small  objects  found  in  coal,  as  to  leuft 
no  doubt  that  those  objects  were  derived  from  the  lepidodendroid  bd^ 
sigillarian  trees  whidi  constituted  the  large  portion  of  the  forest 
vegetation. 

*  Certain  plants  known  as  Asterophyllites  were  next  examined. 
The  ferns  were  also  reviewed,  and  shown  to  bo  as  remarkable  for  the 
absence  of  exogenous  growth  from  their  stems  as  the  Calamites  aa^ 
Lycopo&A  viQXQ  for  its  conspicuous  presence.     The  structure  of  some 
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stomn  snpposed  to  represent  palrae  was  shown  to  be  that  of  &  fern, 
there  being  no  tme  eridence  that  palms  czJBtod  in  that  age.  The 
plants  known  as  coniforaus  planta,  allied  to  pines  and  firs,  wera 
described,  and  their  pocnlior  fruits,  so  common  at  Peel,  in  Lancashire, 
were  explained,  and  some  plants  of  unknown  afBuitice,  bot  beantiful 
organization,  were  referred  to.  The  physiological  differences  between 
these  extinct  ferns,  and  other  plants,  especially  in  their  marvellous 
guofi^xogenous  organization,  were  pointed  out,  and  the  lecturer  con- 
cluded bj  showing  bow  nnvorjing  must  have  been  the  green  hne  of 
the  carboniferooB  forests,  owing  to  the  entire  absence  from  them  of  all 
the  gay  colonts  of  the  flowering  plants  which  form  bo  conspicnons  a 
feature  in  the  modem  landscape,  especially  in  the  temperate  and 
c»ldor  regions.  The  antiquity  of  tiie  mummy,  he  added,  was  as 
nothing  compared  with  the  countless  ages  that  had  rolled  by  since 
these  plants  lived,  and  yet  they  must  not  forget  that  every  one  of 
those  plants,  living  is  ages  so  incalculably  remote,  hod  a  history,  an 
individuality,  as  distinct  and  definite  as  our  own. 

Structure  of  the  Lung  in  Pneumonia. — A  paper  on  this  important 
subject  bos  been  published  by  Herr  Friodlander,  and  also  upon  the 
pathological  processes  occnrring  in  pneumonia  established  by  section 
of  the  pneumogastric  norvo  in  the  rabbit.  Hia  inquiries  into  the 
latter  point  wore  chiefly  undertaken  with  a  view  of  determining 
whether  the  pneumonic  inflammation  was  duo  to  the  entrance  of  flnidA^ 
and  Bolids  into  the  respiratory  passages  consequent  npon  the  paralysis' 
of  the  glottis,  or  whether  it  weis  a  nenro-paralytic  phenomenon.  He 
finds'  that  numerous  dark-red  spots,  not  containing  any  air,  make 
theit  appearance  within  six  hours  alter  section  of  the  vt^  in  the 
vicinity  of  which  the  tisane,  though  still  capable  of  being  inflated,  is 
infiltrated  with  bloody  serum.  Sections  of  these  parts  which,  after 
having  been  inflated,  have  been  preserved  in  alcohol,  show  ^t  at 
such  points  the  alveoli  are  filled  with  a  fibro-grannlar  mass,  red 
hlood'Corpuscles,  and  a  considerable  number  of  very  large  coarsely- 
granulated  elements.  These  last-named  large  cells,  which  are  for  the 
most  part  more  or  less  spherical  in  form,  though  sometimes  elliptical 
or  polygonal,  are  either  firmly  adherent  to  the  wall  of  the  alveoli,  or 
lie  free  in  their  cavity.  Their  protoplasm  occasioually  contains, 
besides  the  ordinary  coarse  granules,  brown  and  black  pigment- 
grannies,  as  well  as  red  blood-corpusclee,  and  when  examined  on  a 
warmed  microscope  stage,  exhibits  distinct  changes  of  form,  but  none 
of  locomotion.  Those  cells  have  already  been  observed  by  Colberg 
in  the  catarrhal  pneumonia  of  man,  and  have  been  described  by  him 
ta  "  swollen  epithelial  cells."  In  this  view  FriedUnder  appears  di»- 
poeed  to  coincide,  regarding  them  as  forms  which  are  the  direct 
consequence  of  the  swelling  of  the  normal  epithelial  cells  in  the 
eerons  fluid  poured  out  and  surrounding  them.  In  favour  of  this  view 
he  advances  the  additional  argoment  t£at  similar  forms  of  cells  may 
be  met  with  wherever,  as  in  simple  hypostasis  or  in  multiple  capillary 
embolia,  a  sanguinolent  serous  fluid  is  poured  ont  into  the  ^veob. 

•  Vide 'Lancet,' Oct.  4. 
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Similar  forms  may  also  be  encountered  in  the  lungs  of  rabbits  rendered 
oedematouB  by  a  clip  placed  on  the  aorta  ascendens,  and  eyen  in  pieces 
of  perfectly  fresh  lung  immersed  either  in  serum  or  in  some  other 
indifferent  fluid.  On  the  other  hand,  such  cells  are  never  met  with  in 
healthy  lungs,  if  immediately  after  removal  from  the  body  they  are 
immersed  in  alcohol,  or  if  the  bronchias  are  injected  with  glycenne- 
gum.  In  such  cases  the  cells  lining  the  alveoli  present  their  normal 
aspect.  Hence  it  may  be  fairly  concluded  that  these  large  cell- 
elements  represent  the  normal  cells  lining  the  alveoli  swollen  by  the 
imbibition  of  a  watery  fluid,  and  as  their  formation  is  due  to  purely 
passive  conditions,  he  is  not  disposed  to  believe  that  they  phiy  any 
important  or  active  r6le  in  the  inflammatory  processes  as  some  have 
maintained.  In  the  later  stages  of  the  pneumonia  caused  by  section 
of  the  vagus — that  is  to  say,  about  the  twelfth  hour — Friedlander 
found,  in  addition  to  the  above,  a  large  number  of  lymph-like  cor- 
puscles, which  for  the  most  part  possessed  many  nuclei,  not  only  in 
the  cavity  of  the  alveoli,  but  in  the  connective  tissue  surrounding  the 
vessels  ejtd  bronchice,  whilst  the  tissue  of  the  septa  was  tolerably  free 
from  them.  At  the  same  time  white  blood-corpuscles  accumulated  in 
the  layer  of  blood  lying  next  to  the  wall  of  the  small  arteries  and 
veins,  and  these,  or  the  lymph-like  cells,  escaping  into  the  cavity  of 
the  alveoli,  converted  the  whole  lung-tissue  into  a  compact,  dem>e 
mass,  from  which  sections  could  be  readily  made.  Afler  a  little  while 
the  lymphoid  elements  and  swollen  epithelial  cells  underwent  fititty 
degeneration,  a  sufficient  proof  that  the  latter  do  not  actively  partici- 
pate in  the  inflammatory  process. 

Papers  on  the  Structure  of  the  Internal  Ear. — Some  papers  of  great 
interest  are  briefly  recorded  in  a  late  number  of  the  *  Medical  Beoord.' 
They  seem  to  be  taken  from  the  same  number  (No.  3,  1873)  of  the 
'  Monatshrift  fiir  Ohrenheilkunde.'     The  first  is  by  Gustav  Bnmnen, 
who  says  that  on  examining  the  articulations  of  the  incus  alike  with 
the  malleus  and  the  stapes,  he  finds  that  they  are  scarcely  to  be  regarded 
as  joints  properly  so  called ;  but  that  they  have  a  peculiar  constroo- 
tion,  a  fibro-cartilaginous  substance  being  interposed,  to  which  the 
cartilage-covered  surfaces  of  the  bones  on  each  side  are  more  or  less 
continuously  attached.     The  second  is  by  E.  Tackerkandl,  who  finds 
a  small  arteria  stapedia  constant  in  man ;  it  is  a  branch  of  the  stylo- 
mastoid, and  passes  through  a  triangular  opening  in  the  Fallopian 
canal,  where  it  runs  above  the  fenestra  ovaUs,  penetrates  the  mem- 
brana  obturatoria  of  the  stapes,  and  is  distributed  on  the  prcmioiitoiy, 
often  anastomosing  with   the   artery  that   accompanies  Jacobson's 
nerve.    It  is  injected  from  the  external  carotid,  while  the  other 
vessels  of  the  tympanum  are  not.   The  third  is  by  Professor  Rodinger, 
who  brings  his  own  experience  to  prove  that  the  Eustachian  tube  is 
habitually  closed.    On  swallowing  during  a  lecture,  he  felt  the  usual 
sensation  in  the  ears,  followed  on  the  right  side  by  a  peculiar  cramp- 
like sensation.     His  own  voice  sounded  louder  and  of  a  difierent 
timbre,  and  even  painfully  loud,  so  that,  thou^  interested  in  watch- 
ing the  condition,  he  was  compelled  at  last  to  perform  another  act  of 
swaUowing,  vyIiqu  the  whole  condition  ceased.    He  ascribes  it  to  a 
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cramp  of  the  dilator  of  the  tabe,  and  holds  it  proof  that  a  closnre  is 
needed  to  exclude  soiuula  from  within.  In  tho  fourth,  Herr  Weber 
describes  the  structure  and  attachments  of  the  tensor  timpani,  with 
some  new  points.  Ho  thinks  tho  muscle  consists  in  nearly  its  whole 
length  of  three  separate  strands.  Owing  to  the  narrowDOHS  of  the 
canal,  tho  edges  ore  rolled  spirallj  around  each  other,  and  this  gives 
it  the  appearance  of  a  spindle-formed  muscle.  In  the  last,  Dr.  Rued- 
inger  distinguishes  in  the  membranous  canals  of  the  labyrinth  four 
layers — (1)  the  connective- tissue  layer,  (2)  the  hyaline  tunica  propria, 
(3)  the  papilla-formed  projections,  (4)  the  epithelium. 


NOTES  AND  MEMORANDA. 


The  Foiitioii  of  the  BrBchiopoda. — One  of  the  finest  papers  that 
we  have  ever  seen  is  tbat  which  Professor  Edward  Morse  has  kindly 
sent  us,  and  which  we  shall  notice  more  fully  in  a  succeeding  number. 
It  is  upon  the  systematic  position  of  the  Brocliiopoda,  and  extends 
over  sixty  pages  of  small  type,  and  has  seven  capital  illustrations. 
The  author  aims  at  showing  that  tho  true  position  of  these  animals  is 
among  the  Vermes,  not  with  the  Hollusca.  And  we  may  as  well 
confess  that  be  has  done  a  deal  towards  convincing  ns  of  the  accuracy 

Who  First  Examined  the  DiatomacenT — This  question  has  been 
recently  answered  by  Professor  H.  L.  Smith,  the  well-known  Ame- 
rican Diatomist.  He  says,  in  tho  last  number  of  the 'Lens,'  that 
for  the  first  discovery  of  forms  belonging  here,  which  are  in  some 
measure  given  with  certainty,  we  have  to  thank  O.  F.  Hiiller,  who 
described  and  figured  a  Oomphonema  in  1773  as  VorliceUa  pyraria,  and 
in  1783  a  Fragilaria  as  Conferva  peelinalie,  also  a  Melotira  as  Conferva 
armillarii.  A  much  greater  sensation  was  made  by  the  discovery  of 
the  so-called  staff  animalcules  {Yihrio  paxUUfer)  by  Mtiller,  and  which 
tho  discoverer,  at  first,  did  not  know  where  to  classify,  but  later  em- 
bodied it  in  the  genus  Vibrio,  iu  his  large  work  on  Infusorin. 

FrofeBior  Onimm  on  SepticEomia. — In  the  '  Medical  Record '  for 
November  19th  Professor  Onimus  is  severely  taken  to  task  by  tho 
editor  of  that  jonrnal  for  "  his  complete  ignorance  of  tho  work 
already  done  in  the  same  direction  by  others."  The  article  is  worthy 
of  attention. 

Experiments  on  Potato  Blight  —  These  have  been  conducted 
recently  by  Mr.  T.  Taylor,  of  Washington,  and  are  of  some  impor- 
tance. He  says  that  in  four  glass  jars  he  placed  a  pint  of  water.  In 
No.  1  wero  placed  a  portion  of  fungus,  Peronospora  infeilant,  and  the 
half  of  an  Ohio  potato  remarkable  for  iU  healthy  appearance.  In 
No.  2  were  placed  a  diseased  potato,  containing  Pmmoapora  in/eibuu, 
and  the  half  of  a  potato  received  from  Banta  F6,  New  Mexico.  In 
No.  3  was  placed  the  second  half  of  the  Ohio  potato  alluded  to,  and  in 
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No.  4  the  second  lialf  of  the*  Santa  Fe  specimen.  In  Nos.  3  and  4 
was  also  put  ^  oz.  of  pure  sugar,  to  assist  fermentation.  These  speci- 
mens were  subject,  during  the  experiments,  to  a  temperature  of  about 
75°  Fahr.  The  respective  jars  were  examined  from  day  to  day.  On 
the  sixth  day  the  Ohio  specimen  in  No^  1  was  found  to  be  rotting 
rapidly,  while  the  Santa  F6  specimen  in  No.  2  was  apparently  un- 
injured. Specimens  Nos.  3  and  4  were  undergoing  slow  fermentation. 
At  first  the  water  containing  the  New  Mexican  specimen  became  more 
milky  in  dblour  than  did  that  of  the  Ohio  specimen,  but  the  deteriora- 
tion on  the  third  day  was  greater  in  No.  3  than  it  was  in  No.  4.  On 
the  twentieth  day  the  Ohio  specimen  was  perfectly  dissolved,  forming 
a  pulp,  while  the  Santa  Fe  specimen  retained  its  perfect  consistency 
throughout.  On  examining  the  pulp  of  No.  4  under  the  microscope, 
he  found  that  the  starch  granules  were  arranged  in  cellulose  cells,  no 
liberated  granules  appearing  on  the  field  of  view.  Bundles  of  myoe^ 
lium  and  budding  spores  appeared  in  profusion  between  the  cells. 
Few  infnsorials  appeared  in  view.  The  odour  was  slightly  sour. 
The  appearance  of  No.  4,  as  seen  under  the  microscope,  of  about 
80  diameters,  was  remarkable  as  contrasted  with  No.  3.  The  latter 
specimens  presented  a  mass  of  infusorial  life,  mycelium,  and  budding 
spores.  He  made  many  examinations  of  the  pulp  to  detect  starch 
cells  if  present,  but  found  none.  The  fermentation  had  completely 
destroyed  them.  The  odour  was  very  bad.  The  Ohio  specimen  in 
No.  1  rotted  much  quicker  under  the  influence  of  'Peronotej^a  infedoM 
than  it  did  under  the  Torula  fungus  favoured  by  the  action  of  sugar  in 
No.  4  solution.  The  Santa  F^  specimen  in  No.  2  resisted  the  Pero- 
nospora  xnfestana  fungus  better  than  it  did  the  Tor%da  fungus  in  No.  4; 
but,  by  the  use  of  either  fungus,  the  tendency  of  any  variety  of  the 
potato  to  resist  fungus  action  may,  by  this  mode,  be  easily  decided* 
Since  the  preceding  experiments  were  made,  other  northern  and 
eastern  varieties  have  been  tested  by  fungoid  solutions  in  contrast 
with  some  of  the  New  Mexican  varieties,  giving  like  results,  clearly 
demonstrating  the  superiority  of  the  Santa  Fe  potatoes  over  all  others 
thus  far  examined  in  respect  to  their  powers  of  resisting  fungoid  and 
infusorial  action. 


COKKESPONDENCE. 


"  Fair  Play  "  and  his  "  Temperate  Bemarks." 

To  the  Editor  of  the  *  Monthly  Microscopical  Journal,* 

Padnal  Hall,  Chadwell  Hsath,  Esbxx,  Kov,  3, 1873. 

SiBy^-^In  the  last  Journal  I  find  myself  involved  in  a  cross-fire. 
The  aspersions  of  "Fair  Play"  require  a  reply  to  his  "few  tem- 
perate remarks."  When  a  man  modestly  communicates  useful  f^cts 
anonymously,  the  practice  is  laudable,  indicating  a  pure  spirit  of 
philanthropy;  but  if  this  is  done  in  a  contraverBy  as  a  cover  for 
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peraon&l  nuttera,  a  Tery  difietent  opmion  mast  be  formed  of  a  writer 
who  haa  neither  the  candour  nor  courage  to  discIoHo  hie  naioe.  He 
most  not  expect  much  influence,  or  attract  respeotfiil  notice;  and 
"  Fair  Play "  coming  forward  in  as  optical  question,  should  bring 
Bome  little  knowledge  of  the  ecieoce,  in  order  at  all  to  be  recognized 
as  a  judge.  He  may  take  this  as  "  strong  and  arrogant,"  or,  according 
to  hu  idea,  "  intuiting  "  language  ;  it  may  be  hurled  at  some  one  with 
whom  J  am  intimately  acquainted,  but  as  he  is  firing  from  behind 
a  bush,  I  cannot  recognize  him.  Perhaps  I  ought  to  thank  him  for 
the  extraneous  information  he  has  volontoerod — expressed  not  without 
a  tinge  of  malignity — that  I  have  "  come  off  second  best "  in  the  contro- 
yerey  concerning  angles  of  aperture.  I  am  not  conscious  of  this ;  but, 
on  the  contrary,  have  some  hope  that  the  readers  of  this  Journal  will 
consider  that  it  has  been  the  means  of  eliciting  some  useful  practical 
matter  of  a  character  not  usually  disclosed,  and  shown  some  optical 
errors  which  it  may  be  better  to  point  out  than  see  permanently  re- 
corded.  I  can  assure  "  Fair  Play  "  that  the  moral  of  his  lott«r  does 
not  incline  me  to  kiss  the  rod  that  he  would  hold  up  to  me  as  a 
warning  in  future ;  for  I  will  take  the  liberty  of  controverting  any- 
thing that  appears  to  me  to  be  an  optical  error,  come  from  what  source 
it  may.  The  stylo  of  the  reply  must  be  influenced  by  that  of  the 
ftrtidee  to  which  it  refers ;  if  these  are  brought  forward  pompously, 
and  assumed  as  new  discoveries,  not  to  be  queetioned  or  discussed, 
then  I  submit  that  a  strong  tone  is  allowable. 

The  readers  of  this  Journal  con  judge  from  my  articles  how  far  I 
have  made  any  "insinuations  against  Dr.  Pigott's  character,"  for  therein 
is  all  that  I  have  written  concerning  him.  "  Fair  Play  "  makes  this,  to 
me,  most  unwarrantable  assertion, "  Mr.  Wenham  was  invited  to  see  the 
various  apparatus  employed,  and  witness  experiments  theiowith,  but 
declined."  This  statement  is  simply  not  true;  I  never  received  a 
letter  from  Dr.  Pigott,  or  request  to  be  present  at  any  speoifio  time 
or  place.  I  have  a  right  to  take  up  these  questions  as  I  find  them  m 
prinf ,  and  to  argue  them  on  this  evidence  alone ;  I  turn  over  p.  23 
(containing  matter  that  I  have  already  commented  upon),  and  refer 
to  hand-drawings  as  evidence  by  which  it  is  sometimeB  impossible  to 
convey  a  true  idea  of  difBcult  stmoture.  "  Fair  Play "  sneeringly 
asks  if  I  "  think  Dr,  Woodward's  photographs  clumsy  and  inaeou- 
rate  V  I  reply,  certainly  not ;  through  OoL  Woodward's  kindness  I 
possess  them 'all,  and  prize  them  highly.  I  have  been  colleotiug 
peculiar  forms  of  Fodura  scales  and  fragmentary  pieces,  in  order  to 
photograph  them  for  the  purpose  of  showing  that  the  "  note  "  Btmcture 
is  not  "on  optical  illmion  cauted  by  the  oblique  crosting  of  roateau»  of 
beadt  on  iJie  opponte  ridet  of  the  teale,"  as  Dr.  Pigott  repeatedly  states 
them  to  be,  but  that  it  arises  from  the  peculiar  form  of  longtludinai 
rStt,  which  may  be  clearly  isolated  and  seen  alone,  and  will  produce 
these  photographs  when  a  contrary  opinion  of  any  weight  should  call 
for  them.  I  have  not  denied  a  stmoture  between  these  ribs.  This 
was  not  the  question  at  all,  as  many  Podura  soales  show  anmistak- 
able  indications  (aualogooe  to  those  in  other  Lepidoptera)  of  cross- 
bars, which  can  also  easily  be  developed  as  beads  by  myself 
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Dr.  Kgott's  tmsapported  assertions,  that  the  Podara  note  maii- 
ings,  called  by  him  "  shillelahs^*'  and  recently  **  tadpoles,**  are  optical 
illusions,  have  been  thrust  before  us  ad  nauseam  for  years  past.  If  1 
have  disputed  this  in  strong  terms,  and  as  I  have  alreeuiy  controverted 
this  repeatedly,  it  may  perhaps  be  unnecessary  to  go  over  the  same 
ground. 

I  repeat  the  sentence  quoted  in  italics  by  '^  Fair  Play."  *^  1  knov 
not  one  mioroscopist  of  any  note  who  has  investigated  the  subject  that 
beliovee  in  him "  ^Dr.  Pigott),  and  will  discuss  the  subject  with  any 
observer  of  note  nolding  his  opinion,  and  giving  a  bond  fide  name, 
with  freedom  from  that  acrimony  which  *'  Fair  Play "  so  readilj 
attributes  to  another  fr^m  his  own  example. 

As  *'  Fair  Play  "  supposes  that  Dr.  Pigott's  views  are  to  bo  finallj 
established,  and  says  "  his  recent  researches  in  circular  solar  spectra 
and  test  definition  opens  the  whole  question  anew,  to  those  who  are 
willing  to  search  rather  than  carp  and  cavil  at  what  they  will  not  cr 
have  not  themselves  investigated  '*  (the  italics  are  mine),  he  compels  me 
to  notice  that  which  I  should  not  otherwise  have  thought  worth  while. 

At  page  18  of  the  ^Monthly  Microscopical  Journal'  for  JuIt, 
1873,  Dr.  Pigott  announces,  in  huge  capitals  (as  I  find  it)  his 
forthcoming  CIBGULAR  80LAB  SPEGTBUM;  I  conseqnenUj 
anticipated  some  new  fiiot,  or  that  something  original  had  been  ob- 
served in  the  properties  of  light.  Much  to  my  surprise,  howeTer, 
under  this  imposing  title,  did  I  find  merely  the  colour  rings,  caustic 
curves,  &c.,  derived  from  a  highly  luminous  point,  such  as  that  from 
a  sunlit  mercury  globule,  perfectly  well  known  a  quarter  of  a  centify 
ago  to  those  engaged  in  the  correction  of  object-glasses,  and  emplojed 
to  discover  errors  of  centering,  figure,  or  oblique  pencils,  adjustment, 
distance  of  lenses,  &c.,  having  the  engine-turned  patterns,  blorred 
disks,  and  curious  chequered  forms,  some  of  them  in  regularity,  with 
almost  diatom-like  markings,  associated  with  bright  colouring.  These 
familiar  appearances,  which  anyone  can  produce,  indeed  ^  opens  the 
question  anew  " — to  himself  at  least — and  with  a  very  prop^  begin- 
ning, I  readily  admit. 

As  there  is  nothing  in  his  letter  that  requires  scientifie  considera- 
tion, I  now  take  leave  of  *'  Fair  Play  "  and  his  ^  few  temperate  re- 
marks," asking  your  readers  to  consider  how  far  the  inconsistent  title 
ho  has  assumed  has  exalted  the  cause  that  he  advocates.  I  have  fdt 
as  if  replying  to  a  nonentity,  where  a  name  mig^t  perhaps  be 
entitled  to  some  respect. 

F.  H.  Wknham. 

P.S. — As  I  have  already  stated,  I  repudiate  Tnalriyig  uiy  "  insinoa- 
tions  against  Dr.  Pigott's  character ; "  but  I  take  this  opportunity  of 
explaining,  as  certain  remarks  appear  in  a  letter  of  mine  (publii^ed 
at  page  17,  No.  443  of  the  '  English  Mechanic '  for  September  last), 
written  in  the  belief  that  the  publication  of  certain  oorrespottdeiloe 
had  been  at  his  request  (as  stated  therein),  and  which  I  conffiaeredjM)t 
to  his  credit.  Seeing  he  has  come  forward  <^didly  to  disclaim*  all 
responsibility  for  the  appearance  of  these  letters  (see  last  Jdumal),  I 
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now  willingly  withdraw  an;  expressions  that  his  allaaions  to  mTaelf 
gave  rise  to. 

It  IB  scarcely  neceBBory  to  add  that  I  should  not  have  token  any 
notice  of  the  corrCBpondence  referred  to,  Lad  it  sot  appeared  under  the 
distinct  patronage  of  Dr.  Pigott,  in  an  important  pnblic  journal. 

Dn.  Woodwabd's   Eefbrence  to  Mb.  Bbaeey. 
To  the  Editor  of  the  '  Monthly  MicroKopieal  Journal.' 

Soctmbfr  eih,  1873, 

Sir, — la  the  concluding  pert  of  Dr.  Woodward's  paper  in  yonr 
present  number  there  is  a  special  reference  to  myself,  on  which  I  nave 
some  observations  to  make. 

In  a  former  letter  I  had  called  attention  to  the  fact  that  he  made 
an  oversight  in  supposing  he  had  something  new  to  tell  on  the 
question  he  was  discussing.  I  observed  that  the  plan  of  getting  a 
wider  aperturo  by  the  insertion  of  an  extra  hemisphere  between 
objective  and  object  lay  outside  the  limits  of  the  present  controversy, 
being  on  all  aidt'S  ocknowledgeil ;  and  that  it  was,  moroovor,  already 
old  and  well  known,  having  been  long  since  worked  out  in  theory  and 
practice.  The  language  in  which  I  pointed  this  out  was  no  doubt  plain 
language,  inasmuch  as  such  was  necessary  to  keep  the  real  issue  &om 
confusion.  That  it  was  not  without  personal  courtesy  to  the  writer 
will,  I  believe,  be  equally  plain  to  anyone  who  may  choose  to  refer 
back  to  my  letter  (p.  98). 

To  this  Col.  Woodward  has  replied  in  a  style  of  language  which  I 
was  scarcely  prepared  for — from  him.  It  Beems  I  thoroughly  nus* 
conceive  optit^  law ;  and  know  as  mnch  about  Greek  as  I  Imow  about 
optics  ;  but  he  will  teach  me  a  lesson,  &c.,  Ac. 

This  is  not  exactly  an  example  of  the  cold  dry  light  of  science — 
that  iiccum  lumen  which  Bacon  always  commends  for  investigating 
truth.  The  meaning  of  it  is,  of  course,  that  Dr.  Woodward,  proud 
(and  justly  proud)  of  his  reputation,  did  not  like  to  find  that  he  bad 
bronght  before  the  world,  with  ceremony  of  diagrams  and  array  of 
witnesses,  news  which  was  no  news  ;  and  in  a  not  nnuatnral  irritation 
at  having  it  told  he  forgot  himself — a  little. 

To  come  to  the  substance  of  his  defence ;  this  needs  but  a  short 
answer.  I  had  pointed  out,  as  already  said,  that  the  structure  now 
brought  forward  for  the  purpose  of  this  controversy  was  not  in  the 
common  acceptation  of  the  term  an  object-glass,  because  it  was  on 
object-glass  aud  something  more;  having,  that  is,  an  added  convex 
lens  in  front  of  it.  His  reply  is,  that  having  used  it  without  the 
added  lens,  it  "does  not  define  very  well."  Possibly.  I  can  only 
say  I  am  sorry  for  it,  but  it  is  not  my  afikir.  With  the  special 
merits  of  this  or  any  other  individnal  glass  I  have  nothing  to  do. 
What  I  called  attention  to  was  the  ttructure,  not  of  one  glass  in  par- 
ticnlar,  but  of  every  combination  put  together  on  such  a  principle. 
Now  an  objective,  having  a  front  of  the  ordinary  kind,  with  the  nsoal 
posterior  combinations,  and  which  will  show  objecte  not  onl^  '^^«& 
mounted  in  balsam  or  fluids,  but  also  in  ur  ox  in  t)acuo,\a  ifotAA.'^ 
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perfect  or  complete,  baying  all  its  working  parts.  If^  in  front  of  this, 
we  fix  an  extra  '^  system,"  Qien  we  form  a  new  compound  instrument 
or  Btroctare.  Whether  sach  a  domponnd  Btmctore  is  to  be  called 
an  object-glass,  is,  of  course,  only  a  qneetion  of  words,  abont  which  it 
would  be  firivolous  to  dispute.  Anything  may  be  oalled  anything. 
But  what  is  not  a  qnestion  of  words,  but  of  things,  is,  that  the  new 
structure  is  not  an  object-glass  in  the  mme  sense  in  which  the  word  had 
been  used  in  this  discussion ;  inasmuch  as  it  possesses  different  pro- 
perties, and  works  under  different  conditions.  What  this  difference 
consists  in  1  pointed  out  specifically  in  my  former  communication. 
And  that  the  assertion  about  the  limitation  of  the  angle  had  reference 
to  object-glasses,  as  commonly  understood,  is  seen  very  plainly  from 
the  original  of  the  discussion ;  for  such  are  the  object-glasses  described 
and  fignred  in  his  large  diagram  by  Dr.  Pigott,  who  first  introduced 
the  question  and  first  fell  into  the  error. 

The  other  part  of  Dr.  Woodward's  paper  does  not  immediately 
concern  myselfl  I  therefore  only  mention  in  passing  that  it  contains 
a  similar  oversight,  which  I  have  no  doubt  will  be  pointed  out. 

Neither  in  this  nor  in  his  former  paper  has  Dr.  W.  thrown 
any  new  light  upon  this  subject.  And  it  is,  I  think,  to  be  regretted, 
that  he  has  complicated  a  question  in  itself  elementary,  and  of  no 
dificulty  whatever,  by  coming  forward  without  having  first  taken  the 
trouble  to  ascertain  what  exactly  it  was  that  had  been  asserted  and 
was  denied. 

Your  obedient  servant, 

8.  LxsLis  Bbakit. 

"  Faib  Play  "  on  Db.  Pigott. 

To  the  Editor  of  the  *  Monthly  Microscopical  JoumalJ 

224,  Beobnt  Stbot,  Kot.  10. 

Sir, — Your  correspondent,  **  Fair  Play,"  is  an  ardent  believer  in 
and  defender  of  Dr.  Pigott's  claims  to  be  a  discoverer  in  the  difficult 
subject  of  high-power  definition. 

I  take  some  interest  in  the  subject,  and  would  spare  no  pains  to 
inform  myself  of  any  real  advance  made.  But  because  in  many  of 
Dr.  Pigott's  contributions  to  the  *  Monthly  Microscopical  Journal,'  I 
see  but  a  sprinkling  of  valuable  original  matter  embedded  in  ^  mass  of 
irrelevancy  that  suggests  error  when  not  defying  comprehension,  I 
am  led  to  a  feeling  of  doubt  as  to  the  justice  of  his  claims  to  be  con- 
sidered tho  inventor  of  a  really  successful  Aplanatic  Searcher.  THli 
"  Fair  Play,"  who  is  so  well  informed  of  Dr.  Pigotf  s  case,  or  still 
better,  will  Messrs.  Powell  and  Lealand  tell  us  what  share  Dr.  Pigott 
really  had  in  the  invention  of  the  ^*  Aplanatic  Searcher  "  ?  WheSier 
the  basis  of  it  was  perchance  some  previous  attempt  of  these  renowned 
opticians  to  construct  a  successful  Amplifier — ^Dr.  Pigott's  share  in  the 
invention  not  being  the  discovery  of  any  new  principle,  but  limited  to 
the  suggestion  of  minor  details? 

Tho  question  of  the  practical  utility  of  the  Aplanatic  Beardier  is 
probably  decided  in  the  negative,  because,  though  Dr.  Pigott  has  over 
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&nd  over  again  Tanittod  ita  enpreme  necessit;  for  obtaimng  the  beet 
reealta  with  high  powers,  yet  Mobstb.  Powell  and  Lealand,  who  con- 
stractod  it,  did  not  exhibit  it  in  December  laat  in  connection  with 
their  new  ^th  and  ^tb  immersiotis.  And  thongh,  on  the  other  hand. 
Dr.  Pigott  sftjB,  "  It  inoreaseB  magnifying  power  and  penetration,  and 
enables  us  to  nee  a  low  objective  inst^d  of  a  mnch  higher  one  giving 
08  much  power  " — Messrs.  Powell  and  Lealand  did  not  nse  it  at  Uieir 
recent  oxhibition  of  their  now  and  remarkably  fine  ^th  immersion — 
when  surely  if  they  had  believed  in  it  they  would  have  need  it. 

I  think,  air,  many  of  us  do  not  join  in  the  choma  of  jubilation  in 
honour  of  Dr.  Pigott,  becanse  we  feel  a  sort  of  ji  ne  *ati  qam,  which 
n  little  frankness  in  answering  these  inquiries  may  possibly  remove. 
I  remain.  Sir, 

Yonr  obedient  servant, 
JOHK  MatalLiJuu. 

How  TO  PUT  AH  End  to  Mb.  Wenhah'b  abd  Ds.  Pioorr'a 

COHTBOTEEST. 

To  the  Editor  of  the  '  Monthly  MieroKopieal  Journal' 
Sib, — Instead  of  carrying  on  perpetual  literary  battles  abont 
Dr.  Pigott's  "  bead  theory,"  why,  may  I  respectfully  ask,  don't  the 
parties  for  and  against,  fight  at  once  with  their  own  object-glasses? 
— fitting  tunpires  being  chosen  to  determine  which  side  is  victorious. 
As  Dr.  Pigott  and  Mr.  Wenham  happen  to  be  foremost  in  the  fray, 
let  their  finest  object-glasses,  their  ^th,  and  ^th,  and  -^th,  and  jvth, 
and  g'gtfa,  bo  fairly  tested  one  against  the  otiier,  not  necessarily  on 
objects  that  "  ought "  to  show  the  beads,  but  on  ordinary  standard  tests, 
such  as  P.  anguhtam,  P.  Spencerii,  N.  rhomboidet,  Aeut,  &c  £xpe- 
rieuced  microscopists  need  not  bo  told  the  points  of  a  good  object- 
glass,  and  can  trust  their  own  eyesight  when  bringing  object-glasses 
to  bc«r  on  the  above  tmts ;  and  they  may  rest  assured  Uiat  those  whioh 
will  show  them  beet,  will  also  show  the  beads  on  Foduni^  if  there  are 
any  to  bo  seen  there.  Thns  there  might  bo  a  fair  ohance  of  endiag 
this  paper  warfare ;  a  resnlt  much  to  bo  desired,  as  it  is  scarcely 
generous  or  in  good  taste  to  write  what  involves  constant  asperaiona 
on  Mr.  Wenbam's  character  and  judgment — who,  as  an  amAtenr,  has 
done  more  for  the  microscope  than  any  man  living,  and  in  respect  of 
whom  scientific  antagonists  might  stirol;  forget  their  differences  in 
gratitude  for  all  that  he  has  accomplished  to  farther  their  favourite 
pnrsnit.  As  I  have  no  reason  to  be  ashamed  of  my  views,  and  indeed 
feel  convinced  that  a  large  body  of  microscopists  will  uphold  them, 
I  shall  not  scruple  to  give  my  name  and  residence. 

Believe  me,  yours  foithfolly, 

J.  J.  PLUHtB. 

Thb  Hatu,  Btbocp,  GumaMrrBBiHiBi, 
Sot.  12,  1ST3. 
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BoYAL  Microscopical  Society. 

King's  Ck>LLEOB,  Noterrber  5W,  1873. 

Charles  Brooke,  Esq.,  F.R.8.,  President,  in  the  chair. 

The  minutes  of  the  preceding  meeting  were  read  and  confirmed. 

A  list  of  donations  to  the  Society  received  since  October  Ist  was 
read,  and  the  thanks  of  the  meeting  were  voted  to  the  donors. 

The  Secretary  called  the  attention  of  the  meeting  to  three  photo- 
graphs by  Dr.  J.  J.  Woodward,  of  the  Army  Medical  Department^ 
Washington,  and  which  had  been  brought  there  that  evening  by  Dr. 
Lawson.  Two  of  them  were  of  NavictUa  lyra,  and  the  third  was  of 
Amphipleura pellucida^  magnified  to  1380  diuneters  with  a  ToUes'  j^^th 
immersion  objective. 

The  Secretary  read  a  paper,  by  the  Rev.  W.  H.  Dallinger,  "  On 
some  further  Researches  into  the  Life  History  of  the  Monads,"  in  which 
the  author  minutely  detailed  a  number  of  interesting  observations 
conducted  by  himself  and  Dr.  Drysdale.  The  paper,  which  was  in 
continuation  of  one  already  published  in  the  Journal,  was  accompanied 
by  some  very  fine  drawings  as  illustrations.  It  will  be  found  printed 
in  exienso  at  p.  245. 

A  vote  of  thanks  was  unanimously  passed  to  Mr.  Dallinger  for  his 
communication. 

Mr.  H.  J.  Slack  thought  that  this  paper  was  very  remarkable  on 
account  of  the  extreme  minuteness  of  the  bodies  which  it  described*; 
it  was  also  of  much  importance  as  bearing  upon  what  was  injudiciously 
called  "  spontaneous  generation  *';  for  if  so  high  a  power  as  a  -^jf  indi 
was  required  to  see  the  granules  or  germs  from  which  the  monads 
were  developed,  not  only  many  of  their  changes,  but  their  existence, 
would  be  overlooked  by  those  observers  who  had  worked  only  with 
lower  powers.  It  would  also  be  easily  seen  that  a  person  using  a 
lower  power  might  assert  that  a  fluid  contained  no  germs  whatever, 
whereas  in  reality  it  might  contain  millions.  This  was^  he  believed, 
the  first  time  that  observations  had  been  recorded  as  to  anything  like 
a  true  sexual  process  in  such  excessively  minute  bodies.  The  paper 
was  also  of  much  interest  as  showing  how  little  stress  must  be  placed 
on  external  form  in  determining  species,  for  here  were  many  quite 
dissimilar  forms,  such  as  round,  oval,  and  triangular,  yet  all  belonged 
to  the  same  species  in  different  stages.  They  were  so  unlike  each 
other  that  anyone  might  have  called  them  different  species,  and  have 
proceeded  forthwith  to  give  to  each  of  them  a  terrible  long-tailed 
Greek  name. 

The  President  thought  the  question  of  so-called  spontaneous 
generation  was  so  important  that  whatever  threw  any  additional  light 
upon  the  subject  could  hardly  fail  to  be  of  great  interest. 

Mr.  Alfred  Sanders  read  an  interesting  paper  ^  On  the  Art  of 
Photographing  Microscopic  Objects,"  in  whidi  ne  showed  that  the 
costly  apparatus  and  extensive  arrangements  frequently  regarded  as 
essential  to  success  might  readily  be  dispensed  with,  and  the  most 
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satie&ctory  results  obtained  with  applioncee  of  tbe  simplest  kind. 
The  paper,  which  folly  described  the  entire  process  of  maaipiilflti<ai, 
will  be  fuimd  printed  at  p.  250. 

A  vote  of  thanku  to  Mr.  Sanders  for  his  paper  was  moved  by  the 
Presidont  and  carried  unanimously. 

Mr.  Wonham  said  he  was  glad  to  see  this  very  important  ques- 
tion revived,  and  hoped  that  other  persons  might  have  their  attention 
drawn  to  it.  When  it  was  first  bronght  out  it  was  scarcely  thought 
worthy  of  consideration,  and  was  altogether  ignored  as  being  useless. 
He  quite  agreed  with  Mr.  Sanders  that  there  was  nothing  like  sun- 
light for  the  purpose.  Those  who  practised  the  process  would  do 
well  to  have  their  objectives  supplied  with  a  regular  aeries  of  stops, 
which  would  often  be  found  advantageous  ;  by  using  the  lowest  stop 
they  would  find  that  they  would  get  much  greater  distinctness.  He 
also  quite  agreed  with  Mr.  Sanders,  Uiat  the  apparatus  employed 
might  be  very  simple ;  he  was  often  called  upon  to  practise  the  process, 
and  found  it  so  little  trouble  that  he  could  arrange  everything  he 
wauted  for  the  purpose  in  half  an  hour.  He  enjoyed  the  luxury  of  a 
dark  room  for  it,  but  this  might  be  done  wi^out,  as  Mr.  Sanders 
had  shown ;  ho  had  a  heliostat  to  direct  the  ray  of  sunlight  through 
the  shutter  into  the  room,  and  a  piece  of  yellow  glass  up  above  would 
lot  in  light  enough  to  work  by.  All  that  he  required  for  taking  the 
pictures  was  within  easy  reach,  and  he  was  able  to  take  them  with 
the  greatest  rapidity.  He  worked,  in  fact,  inside  his  camera.  The 
heliostat  which  he  used  was  an  ordinary  one,  not  one  of  the  self- 
moving  ones,  he  would  not  be  bothered  by  anything  so  tronblesoine ; 
he  placed  it  outside  the  window,  and  when  its  position  required  alter- 
ing, he  simply  shifted  it  with  hie  hand. 

The  President  said  it  was  not  strictly  speaking  a  heliostat  at  all, 
but  merely  a  solar  reflector  to  direct  the  beam  into  the  room. 

Dr.  Matthews  inquired  of  Mr.  Sanders  how  he  managed  to  procure 
collodion  for  the  purpose  without  "  structure." 

Mr.  Sanders  said  he  found  that  the  "  structure "  of  the  coUodion 
did  not  make  any  difference  as  to  the  resulta. 

Mr.  Wenham  noticed  that  in  his  paper  Mr.  Sanders  mentioned 
that  he  used  very  thin  collodion,  and  in  practice  it  was  found  that  the 
thinner  the  collodion  the  less  "  structure  "  it  showed. 

Tbo  President  asked  for  information  as  to  the  conditions  on  which 
this  reticulated  "  structure  "  depended. 

Mr.  Wenham  said  he  could  not  vory  well  account  for  it,  unless  it 
might  possibly  be  some  sort  of  form  of  internal  crystallization.  It 
was  found  to  be  extremely  regular.  Like  many  other  colloid  sub- 
stances, it  had  this  tendency  to  break  up  into  regular  forms,  like 
artificial  diatoms,  or  like  Mr.  Slack's  silica  films. 

Mr.  S.  J.  Mclntire  read  a  paper  entitled  "  Notes  on  Acarellus,"  in 
which  ho  described  certain  insects  found  parasitic  upou  Obisiam,  and 
closely  resembling  the  Hgpoput  of  tiie  '  Miorographic  Dictionary,'  and 
the  insect  mount^  by  Mr.  Topping  under  the  name  of  "  Parasite  of 
House  Fly."  The  paper  was  illustroted  by  drawings  and  by  specimens, 
both  olive  and  mounted,  exhibited  under  microscopes  in  the  room.    It 
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will  appMT  in  the  next  number  of  this  JonniaL  Specimens  of  ap- 
IHurenilj  mmilftr  insecte  described  by  Mr.  Tatem  as  Aeardlus  Mus&b, 
to  which  allnsion  was  made  in  Mr.  Mclntire's  paper,  were  sent  to  the 
meeting  for  comparison  bj  Mr.  Tatem,  and  were  exhibited  mider  the 
microscope  by  Idr,  T.  Corties. 

The  thanks  of  the  meeting  were  mianimonslj  voted  to  Mr. 
Mclntire  for  his  paper. 

The  President^  after  remarking  that  the  paper  seemed  to  open  up 
qneetians  as  to  the  relationship  of  supposed  distinct  species  of  AcareUij 
annoonced  that  the  Society  would  hold  a  scientific  cTening  on 
December  10th. 

The  meeting  was  then  adjourned  to  December  3rd. 

Danations  to  the  Library,  November  5, 1873 : — 

Pram 

Lftnd  And  Water.    Weeklj        l%e  Editor. 

Kature.    Weekly Piito, 

AtheDJBiim.    Weekly Ditto. 

Society  of  Arts' Journal      Society, 

Journal  of  the  Quekett  Club,  No.  24       Chtb. 

The  Lena.    YoL  2.  No.  8 Ediior$. 

Beport  of  the  United  States'  Patent  OfBoe  for  1869,  70,  and^  7%e  Unittd  8tate$* 

71jin  seven  Tolfl. /      Patent  Office. 

Three  Photographs      Dr.J.J.Woodward. 

Waltxb  W.  Bxktsb, 

Assist.'Secretary. 

BxADINa  MiGROSOOPIGAL  SoGZETT.  * 

October  7, 1878. 

Oaptain  Lang  exhibited  the  so-called  Otmphanema  eoquedeme, 
which  appears  to  be  merely  the  sporangial  form  of  G.  ffeminattm, 
being  sparsely  scattered  amongst  a  gathering  of  that  species.  He 
also  exlubited  a  ten-angled  Tnceraiium  favui^  a  recent  OmpkalcpeUa 
verncolor^  and  an  Adiuoptyckui  tnUngtdaia,  All  these  had  been 
kindly  sent  by  Mr.  Eitton,  who  states  that  the  last  has  nerer  (he 
thinks)  been  fonnd  except  by  himself  and  Mr.  Brightwell  in  some 
West  Indian  material.  Captain  Lang,  however,  showed  valTes  from 
Singapore  shell-cleanings  which  Mr.  Kitton,  to  whom  they  were 
sent,  thinks  identical.  In  the  opinion  of  Captain  Lang,  OmpkalopeUa 
versicolor  most  certainly  belong  to  the  same  genns  as  Actinopt^eJnu 
trUinguUUa ;  and  now  that  the  absence,  presence,  or  nnmber  of  the 
processes  is  allowed  to  bo  immaterial,  he  would  snggeet  that  the 
genns  OmphalopeUa  should  be  abolished,  as  it  has  been  by  Professor 
H.  L.  Smith  in  his  new  Conspectus  of  the  Diatomacen. 

Mr.  Tatem  exhibited  gizzards  of  insects  mounted  as  opaque 
objects  on  white-spot  ground,  viz,  those  of  the  cricket,  oockioach, 
Ccardbm  nemoralis,  Carc£u$  violaeeut^  HffdroMUu,  Ooernw  olent. 

Mr.  Austin  exhibited  small  fnuA,  Didjfmtttm  emereum^  Diderma 
vemicomm,  Hdmiwtho9porium  TUub,  HelmifUkaipanum  Smitki^  seetioii 
of  Pessiza  Iqtorina^  and  growing  tip  of  root  of  Poa  osummi,  atained  with 
carmine. 

*  Bepori  tnpplied  by  Mr.  B.  J.  Austfai« 
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